






Volume 43, No. 13 


Issued Every Thursday 
Hill Publishing Company 








rice, 15 Cents 
Contents, First lage 
Advertising Index, Last Page 











Safety 
Rapidity 
and 





es 





Accuracy 


LANDIS 


¢ 





-_-AreAll Assured by This Machine 


The LANDIS Improved Plain Self-Contained Grinding Machine leaves nothing to be de- 
sired along the lines of safety to the operator and high efficiency for the owner. Massive, 
rigid, durable construction, permanency of alignments secured by chilled surfaces—com- 


pactness—simplicity 





accessibility —localized manipulation—variety of speeds—single work 


and traverse starting lever—central internal oiling system, are some of the features of this 
improved grinding machine. Send for our large illustrated catalog. 





! Landis Tool Company, Waynesboro, Pa., U.S. A. 


Universal Grinding Machines Plain Grinding Machines Roll Grinding Machines 
Crank Grinding Machines Internal Grinding Machines Cam Grinding Machines 


—— 


Main Office and Works: 
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Southern Pacific Shops at 
Sacramento 


By Frep H. Cotvin 
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SY NOPSIsS- Railway repair shops have many 
hinds of problems that include rapid machining 
and economical assembling, yel the quantity 
handled may not allow for much special machinery 
or many appliances for any one feature. These 
shops have worked oul many interesting methods 
for a large varee ly of work, as can be seen, paying 
special attention to handling and to preve nling 
waste by reclaiming such parts as hose couplings. 
While the individual cost is not large, the total is 
a big ile mW. 





The shops of the Southern Pacific at Sacramento, Calif., 
are well equipped for the work they have to handle and 
contain many interesting tools and methods that have 
The shop 
superintendent is O. B. Schoenky, who is ably assisted by 
D. S. Watkins and others. -All are much interested in 


heen devised to assist economical production. 





The clamps C are pivoted at D, almost directiv under th 
clamping screw, and so exert a direct downward pressure, 

. While the horizontal setscrews locate the tu 
with the boring-mill table. 


COHNCCHTLK 


PLANING AND Bortine Drivine Boxes 


The driving boxes are planed on a Morton draw-cut 
shaper, using one of the double driving-box fixtures sup 
plied by the manufacturer for this work. As will be seen 
the driving box at the right has been completed, while thr 
one at the left is a little over half done. Before the lat 


ter is completed the finished box will be removed and « 


rough casting put in its place, so that the machine can bi 
promptly started to work by simply moving the table to 
the left until the tool comes in the right position to begin 
work on the bottom of the next box. The tool bar will 
then continue its rotation, leaving the next box at the 
top, and so on. The method of clamping can be seen. 


After the boxes ar planed 1] irasses are forced inte 











FIG. 1. GROOVED ROUGHING AND SMOOTH FINISHING 
TOOLS FOR TIRES 


1 


the success of the apprentice school, which is in charge of 
Thomas Gray, the codperation making it much easier to 
attain satisfactory results. 


condition for further use, 
The method of clamping secures rigidity of the work 
and at the same time allows it to be handled quickly. 

















FIG. 2. DOUBLE CHUCK FOR PLANING DRIVING 
BOXES ON DRAW-CUT SHAPE! 
place, and they vo to the double-headed boring machin 
shown in Fig. 3.) This machine is also used in boring 


connecting-rod ends and brasses, which accounts for ts 


- The tools used in boring locomotive tires are shown cistanee between spindles, Fie. 3 also shows a conven 
i in Fie. 1. the roughing tool at the right and the finishing ient fixture for holding the driving boxes while being 
aS tool at the left. The roughing tool A is fed straight into bored. These fixtures are virtually planer chucks with 
= he tire, cutting a series of grooves, as can be seen. The right and left screws and jaws that surround the driving 
25 inishing tool B is a broad, flat surface and is also fed box flange so as to bear in the same way as the shoe and 
- traight in. This of course requires a stiff boring mill, wedge when the box is in position in the frame These 
sf hut has proved To be a very satisfactory method. The chucks are operated hy the removable ratchet wrench 
ze tools are made of double Mushet steel: the roughing tool shown at A, which fits on either end of the chuck screws 
x -hown has bored 22 tires without regrinding and is stillin B. The setscrews C hold the boxes down in position whil 


being bored. The slings J, operated by a small powel 
hoist above, alford ai casy\ meth nl hand! hie the boxe ~ 


in and out of the chuck. 





AMERICAN 


MACHINIST 


Vol. 43, No. 15 














FIG. 3 


The advent of the big 


brought to the railway shops new machining problems, 


Mallet compound locomotives has 


among which is the making of the laree ball joints to 


secure universal action under the locomotive on curves. 
These CONVEY steam to the dilTerent pxLITS ol evlinders and 
must not only move easily, but must make steam-tight 
joints. This requires extremely good work in turning the 


balls. The link A, 
which can be adjusted to the desired leneth Iy means of 


radius is secured by means of the 


the capscrews shown. With the cross-slide screw discon- 
nected and the tool carriage so located that the tools are 
central, or at diameter of the ball, the link 
niust be at | With the 
outer end of the link fixed in this position and entirely in- 


the largest 


right aneles “iO the lathe shears. 


] 


dependent of the lathe carriage, any movement of the lat- 


ter moves the cross-slide toward the center and produces 
the desired radius on the ball of the universal joint. 

Fig. 5, 
This shows the expanding chuck 
The 


Further details of this are shown i taken from 


the back of the lathe. 


that drives the sicam pipe conta 


the ball jot. 


DOUBLIE-HEADED BORING MACHINE FOR 


BORING CONNECTING-ROD ENDS AND BRASSES 


body of this chuck A fastens to the faceplate of the lathe 
and carries the three plungers, or jaws, B. These are 
held in place by the spring wire ( threaded through them, 
und they are expanded by means of the cone D being 
This 


cone bears on the inner end of the plunger and can be ad 


drawn in through the hollow spindle of the lathe. 


justed by the nut shown. 

Two tools are used, as can be seen together with the 
double tool post I, and the dead center is shown at /’. 
This has three raised spots which bear inside the ends 
of the pipe, the whole center revolving easily with the 
work. Although this may not seem like a very substantial 
drive for such a large piece of work, it has been found 
sullicient, and this simple type of expanding chuck may 
well be used to advantage in many other cases, 


Makine Pipk FLANGES AND Piston Rines 


Another interesting lathe job is shown in Figs. 6 and 7, 
the former showing the tool set up and the latter the 
work itself and the threading operation. The flange is 

















FIG. 4. TURNING UNIVERSAL JOINT 


MALLET COMPOUNDS 


FIG. 5. 





THE WORK HOLDERS AND THE TOOLS USED IN 
TURNING BALL JOINTS 
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faced oif in two operations, the roughing tool shown in 
the holder A breaking through the scale and facing both 
the main surface and the projection by means of the tools 
Band C. These, as can be seen, are held in independent 
tool blocks and can be adjusted at will. The finishing 
cut is taken by the broad-faced tools D and F in the other 
holder, the flange shown being photographed to show how 
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fective guards at the head of the lathe, which completely 

covers all the gearing in a very substantial manner. 
These piston rings are turned from pots in the usual 

way, except that the pots are provided with flanges in 


stead of feet, as is sometimes the case. These are eccen 
trie rings, such as are used to some extent in automolhil 
works, although not in the manner shown. The in-and 








FIG. 6. TOOLS FOR FACING PIPE FLANGES 











FIG. 7. THREADING THE FLANGES 




















FIG. 8. TURNING ECCENTRIC PISTON FIG. ¥ DETAILS OF THE TOOLS USE IN TURNING VISTON RINGS 


RINGS ON TURRET LATHE 


it is left by the roughing tool and not as usually taken 
from the lathe. 

The threading is done as shown in Fig. 7, by a circular 
threading tool held in a substantial tool block and fed 
into the flange in the usual way. This acts as a chaser 
and is fed into the flange on the required taper by means 
of the usual taper attachment. 

Ileavy turret lathes are used to advantage in these 
hops, one example being that of turning piston rings for 
vasoline-driven locomotives and similar work, as shown 
in Figs. 8 and 9. This incidentally shows one of the ef- 


ON THE TURRET LATHE 


oli obtained ly reurihne 


out movement of the turning to 
directly from the lathe spindle, a pall of even gears A 
and B being used for this.purpose, The shaft C carries 
a cam which operates the tool-slide ), giving it the r 
quired movement to produce the desired eccentricity. 
This tool-slide is carried in a substantial frame which 
bolts to two faces of the turret and is strongly ribbed 
for stiffness, as shown at #. Both the shaft bearings are 
supported on the taper attachment and are independent of 
the lathe carriage. The turret feed is used to carry the 
turning tool over the work, the movement of this tool be- 








AMERICAN 


© 


ing entirely independent of the cutting-off tools, which 
are 1m a special tool block at the top of the carriage. 
The pilot is also utilized to carry the boring head, 
this being mounted on a substantial bar and supported by 
the extension which enters a bushing in the lathe spindle. 
As the rings are cut off, both the boring head and the 
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rounded the portion of the frame to be welded, the ope: 
ings D and £ being for the introduction of the oil burne: 
for producing the welding heat. This forge retains th 
heat, economizes fuel and is much more comfortable to 
work with than the open oil burner used in some places 
While it is of course necessary to offset these savings wit 

















FIG. 10. PORTARLE COLLAPSIBLE FURNACE FOR 
WELDING LOCOMOTIVE FRAMES 

outside turning tool are advanced I the lathe turret. 

This makes a very satisfactory method of turning rings 

of this kind. 


COLLAPSING ForGE ror LOCOMOTIVE FRAMES 


frames and car 


underbody work, we find the collapsing forge shown in Fig. 


| locomotive 


Going to the handling « 


METHODS OF HOLDING SPRINGS WHILE 
PUTTING THEM IN PLACE 


FIG. 11 





the work of constructing the forge and tearing it down 
after each weld, it has proved to be very satisfactory an 
the men become very expert in handling it. 

Probably as much time can be saved in handling and as 
sembling material as in any other department, although 
this does not usually receive as much attention as the 


actual manufacturing operations. Springs are particula: 
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TRUCK FOR HANDLING DRAFT RIGGING 


UNDER CAR 


FIG. 12 


10, which has been developed especially for welding broken 
locomotive frames. This consists primarily of four sup- 
porting angle irons A, which carry forked clips for hold- 
ing the tie-rods B. These collapsible forges are built up 
around the part of the frame to be welded. In use, the 


forge shown would be so built that the opening C’ sur- 


HANDY BALANCED TRUCK FOR HANDLING 
STANDARD COUPLERS 


FIG. 13 


ly exasperating things to handle at times, as they have 
a perverse way of springing in the wrong direction just 
sufficiently to prevent bolts or pins being easily entered. 
Fig. 11 shows two methods of handling springs while 
being put in place on car tracks, The older method is 
shown at the left, where the supporting plank A is held 

















FIG. 14. MACHINE FOR MOUNTING AIR-BRAKE G. 1 HOSE COUPLING IN POSITION ON THI 
COUPLINGS MACHINI 


by the « ross-pieces B, the whole thing beine lifted by th two chain slings so proportione: iat the truck balances 
jack C working against the upper cross-beam D. The nicely when handling standard couplers. As can be seen, 
newer device is much more simple to handle, as can be _ this is of very simple construction and can easily be mac 
seen. It consists primarily of a small three-wheeled truck where the amount of work of : d warrants it. 

FE, carrying a hydraulic jack F, and the yoke G, which 
can be easily adjusted by the two turn-buckles shown. 
By simply running this truck under the same plank as be 
fore and swinging the loop up over the top of the spring, 


VE ac LINES | | } \ llost 


pressure can be applied in exactly the same way as before 
and the spring fastened in place very easily and quickly. 

Two other handling devices are shown in Figs. 12 and 
13. The first is a simple truck containing a swiveling sup 
port in the center at A, by which the draft rigging can 
he swung in any desired position before the Si rew-jac ks : } with a hose 
B are put to work. These raise the draft rigging int n position. the cla and in I; 1 the end. 
position under the car so that it can be easily fastened | 





place. This is a very substantial truck, but one that can a a | ai — = " 


be made quite easily in any railroad shop and will 
found extremely useful in car work. 

The truck shown in Fig. 13 was designed especially for 
handling couplers from one point to another and has thi 




















FIG. 16. RECLAIMING HOSE COUPLINGS 
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and the coupler in position to be shoved inside the hose. 
A movement of the foot operates an air valve, which brings 
the clamp A down on the hose, and as soon as this is 
securely clamped the slide B, carrying the hose coupler, 
moves forward and forces the end of the coupler inside 
the hose. 

The 
hose to the left so that the clamping bands come between 
These 


around the hose, allowing the 


action of forcing in the hose coupling moves the 


a pair of jaws at C. are also operated by air 
and close the band firmly 
clamping bolt to be easily pul through the ears with the 
bolt head at the back. The nut is screwed home rapidly 
by the crank-handle socket wrench D), which is held in the 
The details of 
this machine can be readily seen, so that it can be dup- 


upright / so as to be always In position, 
licated ly any plant desiring to do so. 


ANoTHER Suoprp Economy 


\mong the other economies which are being practiced 
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Small Radius-Milling and 
Testing Fixtures 


By E. V. ALLEN 


The radius-milling fixture shown in Fig. 1 is used in 
the shop of the Stenotype Co., Indianapolis, Ind., for mill- 
ing a radius on drop-forged bell levers for paper-feeding 
pawls. As the metal is hard and only a small end mill 
can be used, the work is necessarily slow and only about 
hour can be run out. The radius milled on the 
Previous to being radius-milled, 


60 an 
forgings is shown at A. 
the forgings are drilled in the bosses and faced, as shown. 
These drilled holes are then used to locate and work with 

A forging is placed as shown at B, with the larger hol: 
over a pin set into the angle-plate. The smaller hole fits 
over a pin in the lever (. A knurled-head thumb-screw 
D on a swinging bracket FE holds the forging securely 
onto the lower pin and yet allows it to be rotated by the 


action of the lever. Starting as shown, tne hand lever 




















SMALL RADIUS-MILLING FIXTURE 

by the Southern Pacific is the reclainiing of hose couplings 
that are usually discarded. An old coupling is shown in 
Fig. 16 at A, the manner in 
shown in Band C. Where the end retaining bead has been 
injured, as in this case, it is entirely turned, as shown in 
B and (, and a slight groove D turned back near the 
Rings of spring brass are then made, as shown at £, 


and which it is saved is 


hex. 
which fit tightly into these shallow grooves, as shown at 
F. The hose is then forced over the couplings in the 
usual way, and the special clamps G, embracing a large 
hose surface and having projecting lips which go beyond 
the rings, effectually hold the hose in position. 

Last but by is the arrangement 
cleaning parts of locomotives to be repaired, hot soda be- 


no means least for 
ing used for this purpose, as is common in many places. 
In this case iron cars are provided into which the various 
parts of the locomotive running gear are placed as they 
are taken off while the locomotive is being stripped. These 
cars are then run out of the erecting shop, across the 
transfer table, which carries them to the soda cleaning pit 
shown. They are run down the incline into the pit, en- 
tirely submerged and the grease is boiled off in the usual 
manner. After they are cleaned, the car is hauled out by 
the same winch that lowers it into the pit. 


RADIUS-TESTING GAGE 


FIG. 2. 


F’ is pushed upward until it reaches the stop-pin G. This 
swings the work around under a smal! end mill in spindle 
//, milling the radius. ‘The slotted block J guides the 
lever and keeps it steady during the cut. The thumb 
screw is now loosened, the bracket swung to the left and 
the forging removed from the two pins. The pin J forms 
a stop for the bracket when swinging it up to leck in the 
work. ‘ 

To make sure the radius is being milled the correct 
center distance from the larger hole, the indicating gag 
2 In using this gage the hole 4 
The forging Is 


shown in Fig. 2 is used. 
of the forging is slipped over the pin B. 
then rotated with the fingers so that the contact piece on 
the indicator hand will ride over the radius C. The gradu- 
ated vertical piece D instantly shows by the position of 
the indicator hard whether the radius is correct or not. 
A master piece F is used to test the accuracy and setting 
of the gage. This master is kept on a pin set into the 
hase of the fixture as shown, so as to always be at hand 
when needed. 
* 

Ferrovanadium Exports from the United States during the 
fiscal year 1915 were 755,905 lb., against 626,541 lb. during the 
In June the exports were 92,667 lb., against 
1914, 


preceding year. 
51,410 lb. in June, 
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Sparks from Small-Shop Motors 


By Joun H. 








SYNOPSIS 
the subject of motor drive in the small shop. Some 
hold that the com ple te abolition of overhead shaft- 
ing is desirabli M, that 


There are wide ly diffe ring views on 


and others, thie Syd shop 
owner has enough mer hanv al troub ’8 without add- 


The 


here prese nted with the purpose of 


ing electrical ones. various are 


ht 
the 


riew points 
throwina tre 
discussed in 


on a desirabli average plan to be 


SUCCE eding Issue a 





In approaching Bill Nevins’ shop I was much surprised 


to hear the irregular Bang !—bang !—chug—chug—chug 
of his old gas engine. On my last visit the previous veat 


he had declared the intention of consigning his nois\ 
somewhat odoriferous power plant to the scrap heap : 
of fitting out the shop with electric motors. Evid 
mind and I de- 
termined to find out what it was, for Bill’s opinions 


He Is a 


codger and has made his ten-man shop pile him 


something had made him change his 


reasons are always worth hearing. canny ol 


very respectable bank account, although he publicly ex- 
presses the conviction that it is easier for barnyard fowl to 
scratch up gold nuggets than for small-shop owners to 
make money. 

Bill invited me into his office, put the cigar I handed 
him into his pocket and pulled out a well stained corncob. 
He filled this with cigar clippings from a paper package, 
and deposited a generous wad of the clippings in a remote 
recess of his capacious mouth. A lighted match, and a 
few strong puffs completed the process of “winding up” 
that alwavs preceded one of Bill’s conversations. 


Sam HopGes or THE ENTERPRISE SHOP 
“Yep, the old engine is still there,” said he between 
puffs, “an’ what’s more, I cale’late that’s where she'll stay 
fellers that’s 


second-hand but when it comes to experience, 


for some time. Some won't use anythin’ 
I always 
figger that this policy costs “em money. 

“Take Sam Hodges, who owns the Enterprise Shop up 
the street; he’s one of them kind of fellers. If it wasn’t 
for Sam, an’ the second-hand experience that I've got off 
of him right along, I'd have been a bankrupt long ago. 
Sam kin afford to pay for brand new experience becaus 
feller like 
with somebody else’s cast off goods in this line, so to speak. 

last 
was a dern smart chap from the power house up to Nashua, 


he married rich, whereas a me has to put up 


“Bout the time vou was ‘round here vear, there 
had me nearly talked into scrappin’ my engine an’ puttin’ 
in ’lectricity. If it hadn't of that Hodges 
walked past the window jest as the agent shoved a contract 
under my nose and said, ‘Sign here,’ [ swan to Pete I'd 
have tied myself up for a big order of brand new experi- 
ence. That little glimpse of Sam walkin’ past sort of 
fetched me out of my trance an’ back to earth so to speak. 
‘Hold on,’ I says to the drummer, ‘I’ve changed my mind. 


been Sam 


But come back this afternoon an’ we'll go see a feller that 
I know.’ 

“He started in on Sam same as he had on me—told 
him that the reason he’d just missed bankruptcy last year 
an’ was headin’ plumb for it now was because he didn’t 


VAN DEVENTER 


have motor drive: all the big up-to-date plants had it, an’ 


if the little ones didn’t get in line pretty quick they'd be 
left as far behind as the Noah Boat Co. left the rest 
of the trade in the days of th ¢ rain! 

“He showed him seventeen different wa s that “lectricit 
would cut costs an’ painte ’ 1 pitcher of the new 
and enlarge Kent rise \ it Sam made a not 
to trv and t an tion o1 r loft 

“Sam certniv was norant on ‘lectricitvy an’ motors 
Why, when the agent began to fe ‘bout thi ng powe 
ouse , \\ { { ) ove second, San 

isted in on him. ‘Hold o nger,” says he, ‘do 1 
onderstand you to s GO « ‘You sure do 
savs the drumm« ko \I savs Sam, ‘O 
Hank Ford ain't a pa mn s \ { west hi 
can do is two Fo a minute! 

Wi tii Ds 0 l is t] I ( t ta ed si 
nto row ( Ss steam ¢ ! o p Nn ! 
eparat motor on Ost ey ‘ oOo wi im tine 
shop ‘ the bD ses al s ) san ends 
that he couldn’t scheme no way to hitch a motor to 

Current THat Hap tro Be Tamep 

» 8 that ord na ‘ ent t tin ower con 
— nished wasn’t ns ‘us enough fo 
Sam's consumpshun—needed to be transformed an’ con 

fTeet. w ( meant a right smart 


verted, ol words to that « 4 


bit of machinery in the enjin at the start-off 


converters or moto! nerators | Lin ill ‘em. San 
had an idee that al vou did was to slap a motor onto 
a machine an’ run a wire to it ; | it are, ’stead of 
which he had to have fuses an’ circle-breakers an’ rheo 
stats an’ comptrollers fer ev tamed one no matter i 
it wasn’t no bigger than a musk melon. On top of this 
there is a marble tombstone hn the enyine room covered 
with switches an’ lightnin’ arresters an’ voltmeters an 
ammeters and wattmeters, an’ anner of taney orn 
mints 
| si ) Namnt | { out san concerned 1 

ammeter. lie said the dern t ,r was no good an 
couldn't iY relied Onl DCC HLS | | - need le KeDE 
flopping back an’ forth, an’ didn’t regulate worth a cuss 
Said he'd tried tvin’ the need| ast so it couldn't flop 
ut that it didn’t seem to make no difference in thi 
flickerin’ of the lights. 

“From that time on | got consignments of second han 
ectrical experience prett 


Onxr HuNDRED AND Fourteen KINbDs or TRrovUBLI 

“IT learnt that motor drive ain’t as simple as it looks 
to be when vou see a pitche ol tT. special! when the 
current is of the heathenish variety and has to be con 


to with respectable motors 


associate 


a gas engine an’ there 


vi rted before it’s fit 
lozen things at 
} 


" } 
showed me A DOOK 


the 


*s on 


Lge 
lake 


most that can ail it, whereas 


that tells of things that can be 


G5 different matter 
s of diseases that 
to 


appen to transformers and the 


with direct-current motors, and 49 kin 


alternating-current motors art able to, not mention 


all the things that can | 
| 


converters and switchboards and all of them contraptions. 
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“Sam tried to get along without a ‘lectrician at first, 
but got burnt a couple of times after which he wouldn't 
touch a wire or a motor if vou gave him a gold watch. 
| could see it worried him right smart to have the feller 


workin’ or 


‘round, for he couldn’t tell whether he was 
soldierin’ or getting out gov’nment contracts. When 
Sam’d ask him what he was doin’ he'd tell him he was 


makin’ a bridge for the air gap, or alterin’ a phase rela- 
tion or some such talk that would leave Sam just as wise 
as he was before. 

“One of the 
use of motors would give him more head room. 


the 
I reckon 


things the agent told Sam was that 


this didn’t he Ip him much, for his head was “bout as big 


as it could be lone before he bought the motors. Said 
that Sam would have plenty of room to run a traveler 
over his machines, but forgot to mention that the shop 
walls would cave in if anybody hung the weight of a crane 
onto ‘em. Sam had better ferget the crane anyway, long 
as the heaviest piece he’s got to hist is under thirty pound. 
He's stick to the two-legged dutch crane 


that’s doin’ the 


hetter off to 
liftin’ now! 
A Mucu-N&epep Exvecrricatn INVENTION 


“The agent told that he'd got 
of his machines because with all of them different motor 
speeds the fellers could come nearer to hittin’ the right 


Sam more work out 


vives 
‘em that many more opportunities to run too slow. He 
savs that if them smart Alecks who figure the comptrollers 
that vou could hitch onto the 


one, but Sam says it works out just the opposite 


would work up a riggin’ 
feller that runs a machine so that he'd get a ‘lectric shock 
if he didn’t run up to speed, that thev would be doin’ 
that a good stiff piece 


price ll come nearer to doin’ it than anythin’ in the 


somethin’. I ealeulate myself 
‘lectrical line that’s on the market today. 

“I got a good chunk of second-hand experience when 
it comes to fittin’ up machines with motors. The ‘lectrical 
expert had some job with the tools over at Sam’s before 
he got ‘em hitched up right. He laid out a draft of the 
connections so as to be sure to get "em elaborate enough, 
an’ when the stuff arrived he started to tear down the 
shop an’ everythin’ within it and build ‘em up different 
again. By the time he finished I reckon it would have 
heen cheaper to have scrapped all of them machines and 
hought new ones with motors already on ’em. 

“IT can’t see where Sam gets anythin’ out of his motor 
drive *cept trouble. Where it used to cost him $8.50 a 
week for gasoline an’ nothin’ for runnin’ the enjine, he 
has to pay $8.25 for current and $22 a week for the ‘lec- 
trician. As fer gettin’ more work out, he couldn’t get no 
more out than what comes in anyway. 

“No, sir, ’m goin’ to keep right on operatin’? my gas 
enjine, an’ gettin’ second-hand ‘lectrical experience. Some 
day you may see a motor in this shop, but there'll only 
he one of them an’ it'll have to be of the proper religion 
to take the current that comes to it without transformin’ 


or convertin’.” 
I Finp A Moror ENTHUSIAST 


Before leaving Bill Nevins’ town, | stopped at two 


more small machine shops. ‘The first was one that special- 


ized in screw machine work. Here I found six automatic 


machines, each provided with its own variable-speed motor. 


“Nothing but motor drive for me!” exclaimed the 


owner, who was an enthusiast. “By having a speed control 
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on these machines, | can knock out 20 per cent. mor 
output. Previously, I could get two speeds only, unles 
I took the trouble to change the driving pulleys to suit 
the job. Half of the time I was running from 30 to 50 
per cent. too slow, which meant reduced profits, and 

quarter of the time I was running over speed, which meant 
Now 
I can hit a proper gait no matter what size of stock is 


frequent shutdowns to sharpen and replace tools. 


being worked. 

“At first | 
“because | knew so little about them. 
made it a point to understand everything connected wit! 


hesitated to put in motors,” he continued. 
But | have always 


my business, and realizing that a machine-shop man must 
understand the uses of motors I determined to get posted. 
Books, periodicals and talks with those who knew did 
the rest. I can look after my equipment and make mino: 
repairs. The more difficult which is 
frequent, goes to people who are fitted to take care of if 


with the least trouble.” 


repair work, not 


A Compromise Between BELTS AND Morors 

In the second shop, [ found a happy compromise be- 
tween belts and motors. The shop owner had evidentl, 
found the secret of making them dwell together in peac« 
Machines which were difficult to drive 


Among these I noticed 


and coéperation. 
with belts were driven by motors. 
grinding and polishing wheels, speed lathes and a buz 
planer, 

Kach of these machines had its own direct-con 
nected constant-speed motor and the absence of highly 
speeded, violently slapping belts was pleasantly noticeable. 
There was also in this shop a policy of saving power where 
possible, for one or two bulky tools that were used but 
part of the time were provided with individual motors 
All of the motors 


were of the constant-speed type and used alternating cur- 


driving direct on their countershafts. 


rent just as it came to the shop, making the electrical 
equipment very simple. 
THREE DIFFERENT PoINts oF VIEW 
Now here are three widely different points of view 
One small shop owner “calculates he'll stick to his gas 
Another swears by a variable speed motor for 
Still another favors a compromise be- 


engine.” 
each machine. 
tween motors and belts, with the restriction of the motors 
to the constant-speed type. 

Which is right? It depends on circumstances. 
haps they all are! 


Per- 


= 
Detecting Impure Platinum—lIn the steel laboratories, a 
well as in others, unsatisfactory results have often been ex- 


perienced on account of impure platinum crucibles. In order 
to remove the existing uncertainty in detecting fairly accu 
ately the amount of such impurity the Bureau of Standards 
recently took up experimental study of the problem, with the 
result that it has developed a sensitive thermo-electric test for 
rapid estimate to be made 
matter such as iridium or 


permits a 
foreign 


platinum purity which 
of the amount of included 


iron, without affecting the articles tested, such as crucibles, 
wire gauze, dishes, etc. This thermo-electric test is being 
adopted generally by large buyers of platinum ware. From 


the results of the investigations it is now possible to predict 
very closely what will be the loss in weight of a “platinum” 
crucible when heated, thus eliminating a serious uncertainty 
Ordinary grades of platinum are found to lose from 0.7 to 2.7 
milligrams per hour per 100 sq.cm. of surface at 1200 deg. C 
Curiously enough the small amounts of iron always present in 
platinum are found to bear no simple relation to the magnetic 
properties. The Bureau of Standards devotes Scientific Paper 
No. 254 to a discussion of the subject. 
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Machining a Fur Machine Frame 


By RoBeErt 





wrates at 


SYNOPSIS—As this 


rate of spee d, it 


machine oOo al hi rah 
ele ments used in ils 
Ti will be ob- 
that the first machining operation is drill- 
] 


; . / 
wus are il ( 


manufacture accurate 


} 


served 


Ywmach ine d. 


ind and reaming, lhe Ping then used “Is lo- 


HOrleS 


} ~f I}; 


cating surfaces ing operations. In some 


of the firtures used jor mi ind. 


vartous surfaces 


are machined. the fi. lures hew (] de siqned sO that 


} ; , . : : 
they may be placed on vartous sides to suit the 


are giving satisfaction both as regards the 


OU ji- 
erations. tools Have Ce? Wee !] lried out and 
quality 


and quantily OT pro uctiOon, 





manufactured 
Wilmington, Del., for 


The chain-stitch 
Bros. Machine Co., 


the pieces ol fur 


machine v the Trum) 


<ewing together 


SkIn tor various lorhis oO: Wearing ap 


MAWSON 


of the jig against adjustable pins, after the end cover 


is been dropped down. It is then forced back against 
these pins with screws and the end cover fastened in po 
sition with t knurled-head pin A. The following hol 
are 1 machined: One ;‘,-1n., spot-drill and ream 
one O.367-n spot-drill and ream: four 0.370-in.,. spot 
rill and ream: one 0.648-i real two ,-1n dri l; 
om in., drill; twe No. 12, d four No. 8, drill; 
three No. 5, drill; two No. 31, drill; o No. 19, drill. 

MILLING THE FRAME OF THE MACHINI 

The fixture used in milling the frame is shown in Figs 
3s and 3-A. The casting is placed on a pin which fits 
into a jq-in. reamed hole ‘in th The two pins | 
are then slid into Y%-in. reamed holes in the casting. 
Screws, as B, are tightened against the sides of the casting 
to hold it securely. Th = locate vy tongues and 


























FIG, 2. DRILL JIG FOR THE FRAME 


parel, is designed to operate at 1500 r.y).m. and can be 


driven either by a belt or direct from a motor. 


In Fig. 1 is shown one of the finish-machined frames 
used on this machine. The first operation in making the 
part is drilling, which is done in the jig shown in Figs. 
, 


2 and 2-A. 


The rough casting is slid in from the end 


FIG. 3. MILLING FIXTURE FOR THE FRAME 


held down by bolts to the machine table in the usual man 


ner. The surfaces on the front of the casting are machined 


by a set-up of gang cutters consisting of 544x14-in., 6x1 


-in. These operate at 36 r.p.m. with a 


per revolution, In machining the 


upper 
4 


casting 1 Set-up) OL cutters consists ol 
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FIG. 5. DRILL JIG FOR FEED LEVERS 


FOR FEED LEVERS 
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DETAILS OF JIGS AND FIXTURES USED IN MACHINING FUR-MACHINE FRAMES 
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»2 


‘ ed = ry . 
334 x3¢-In, rhis 


p.m. with a feed of 


)34x2-in., and 3°x2-in. gang of cut- 


ters operates at 70 


revolution. 


DRILLING AND MILLING THE FEED LEVER 


In machining the feed lever, Fig. 4, the first operation 


is drilling. The jig used is shown in Figs. 


and an adjustable pin at the end. Knurled-head screws, 
as A, are tightened, which forces the casting against these 
A strap is then fastened on the casting 
to hold it in position. 

These details nay he observed better by referring to 
Fig. 5-A. Two No. 6 then drilled, 
by No. 15 drill, then reamed to No. 12. The slip bush- 
Ing B is then removed and the bosses are faced on both 
One 


%6 in. diameter and 14 in. deep, 


locating surfaces. 


holes are followed 


sides to a predetermined depth. boss on one side 
is also hollow-milled to 
the tool being guided through the fixed bushing in the jig 

The fixture used in milling the feed levers is shown in 
Figs. 6 and 6-A. The casting 1s located on two pins, 
which fit into the The 
clamps A are then tightened to hold the part securely. 


machined holes in the bosses, 


A gang set-up of cutters, consisting of two 4x°%% in., is 


0.026 In. per 


5 and 5-A, 
The casting is located against positive pins on the side 
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slid under the rely against the ma 


casting to hold it secu 


chining Stresses, A set-up of gang cutters consisting of 
two 244xl-in. and two 27gx¥g-in., operating at 73 
r.p.m. with a feed of 0.02 in. per revolution, is used to ma 


chine the 


The fixture 


surfaces, 


used for the second milling operation 1s 


shown in Figs. 10 and 10-A. The casting is placed against 

the pin A and forced down onto a finished surface wit 

the clamps B. The upper surface of the yoke is then ma 
ned with a 214x2\%-in. wide face-milling cutter op 


erating at 106 r.p.m. with a feed of 0.02 in. per revolu 


The slot is afterward machined, using a 3-in. by 0.03? 
120 rpm. The 


Vise jaws attached to a vertical 


] ] 
Lhe) he 


piece 1s 


in. SaW operating atl 


in a pair of milling-m: 


chine table and the notch profile 

Cla a 2 SO — eC —— 

WAASSIVCEA Ol ervision 
By J. P. Bropry 


The classification of supervision is a very vital subject 
» most of us are aware that sup sion improperly 

tossed around in 
until if 


tination Know! to no one 
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FIG. 8. DRiLL JIG FOR NEEDLE 


BAR YOKES 


FIG. 9. 
NEEDLE 


used for straddle-milling the sides of the casting at B, 
operating at 34 r.p.m. with a feed of 0.05 in. per revo- 
The gage C is used for testing this machined 
The fixture is then placed on the surface D 
and the slot / profile-machined, using a %-in. end mill. 
The gages on the left of the fixture are used for testing 
the accuracy of the machined slot, tongues being fitted in 
the fixture to locate it on the table for both 


lution. 
<urface. 


positions, 


MACHINING TILE NEEDLE-Bar YOKE 


In machining the first 
operation is drilling. 
8 and 8-A. 


jig resting on locating pads. It 


needle-bar yoke, Fig. 7, the 

This is the jig 
The rough casting is placed in the 
is forced back against 


done in shown 


in Figs. 


The cover is then 
fastened in place with the hinge-pin A and the clamp B 
fastened to the casting with the stud and nut, as shown. 


adjustable pins with a knurled screw. 


This latter provision holds the part securely in the jig. 
The then machined: One %-in., 
spot-drill and ream: five *"/,,-in., drill; two No. 19 drill 
ollow with No. 29 drill. 
The first milling operation is performed with the fix- 
The casting is located by 
The 
are tight- 


following holes are 


ture shown in Figs. 9 and 9-A. 
the pin A which fits into the 3¢-in. reamed hole. 
erews B, which are made with conical ends, 


ened against the ends of the piece. The wedge ( is also 


FIRST MILLING FIXTURE FOR 
BAR 


FIG. 10. SECOND MILLING FIXTURE FOR 
YOKES NEEDLE BAR YOKES 
fina ly settles on some object to remain fixed oniv a 


short period of time. 


Educate yourself in regard to this question as much as 


you possibly can and your ultimatum will be that « 


fied supervision must positively prevail in all busines 


exactly as it does in government and railroad service 


It is the only way to avoid costly confliction of orders 
or go-as-you-please methods. It furnishes means whereby 
cach man will be properly instructed. 

ir duties well when fea 


It is difficult to perform yo 


blame for something that may be neglected which yor 


know is not really your work. If vou forget the respo 


sibility or neglect it because of son shoht 


reprimand 
you almost criminally fail in the honest performance o 


simple a enue of escape tavors 


vour duties, even though a 


vou In consequence of faulty supervision. Original con 


terminates in chaos, 


ision as to what was expected often 


whereas properly classified supervision eliminates wea 


explanations, places responsibility where it belongs and 


in reases produc tion. 


whereas typ 


Too many verbal orders meat 


written instructions leave no room for excuses. If a man 


is placed im comple te « hare ol a number o emplovees, a 


] 


( ear explanation of what his duties are Imporcant 


- very 


*Vice-president and general manager, Cleveland Auté atic 


Mat e Co 
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If he is in charge of assembling, it should be suggested 
that when he commences to set up a new lot of machines 
he carefully inspect all the parts delivered with the object 
of finding out if any of the pieces are missing. If so he 
should report it at once, asking when he may expect them. 
He should inspect all finished parts to discover if they 
are scratched, nicked, or damaged in any way before 
commencing work with them. He should caution his 
men to handle the pieces in such a manner that they will 
not be mutilated when being put together. 

Necessary tools of all descriptions must always be 
placed at the disposal of the workman and he should be 
advised just what they are for, thus leaving no excuse for 
careless workmanship from their nonuse or improper use. 


FOREMANSHIP AND SUPERVISION 


A foreman should report bad workmanship immediate- 
lv; he should inspect what his men are doing several times 
each day. It only takes a few minutes of his own time 
for each man. He should not allow a lot of small 
mechanism to be assembled before he investigates and 
determines if the workmanship is up to the standard in 
every particular. It should be clearly explained to every 
one in charge, that more is expected of him than simply 
to start a man doing something and then leave him until 
the job is finished. On the contrary, the foreman must 
be continuously alert, because excuses for poor workman- 


he 


ship and rough usage of parts are not acceptable in t 
face of damage done. 

Every leading man should constantly have at hand a 
pencil and pad and make notes on his rounds. What you 
think of today will easily be forgotten tomorrow, and 
important things that are not jotted down are not recalled 
in many instances until it is too late. Every little thing 
that ought to be remembered should be noted right on 
the spot where first thought of. This saves a lot of 
annoyance and will assist very much in carrying forward 
the work. It will prevent mistakes and will make you 
feel vastly better if you are in touch with every least 
detail of the work under consideration. The pencil and 
pad are good companions. This is along the lines of wise 
supervision. 

Strictly considering the duties of every man who holds 
a position of any consequence prevents friction and is a 
part of able management. There is no business on earth 
that does not suffer more or less from the improper 
specification of each man’s duties and failure to hold him 
accountable. Working at random without correct super- 
vision is a dangerous road to travel from the business 
point of view. The man in control should be mentally 
strong enough to adopt rules that are sufficiently clear 
to enable each individual who holds a responsible position 
to realize fully what his duties actually are. This means 
all, from the humblest man in charge to the highest- 
salaried executive. 


WHAT SUPERVISION INCLUDES 


Supervision of the right kind includes the following: 
The manager should instruct those who have charge of 
correspondence what his wishes are in all important cases. 

The information contained in the mail should be dis- 
tributed to those whose duty it is to attend to the matters 
involved. Right here commences the proper classification 


of duties. 
The manager should never fail to discuss and plan 
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with his important men everything requiring thei: 
attention; and should do this today, if possible, not 
tomorrow. If their work is properly classified, everything 
will move like clockwork. 

The important men—superintendents and others— 
should consult with the men next in authority as to what 
is expected to be done and when. If the foreman o1 
head of the department is thoroughly capable and well 
trained he will convey to those under him the necessary 
information without loss of time. This whole subject is 


exemplified in the proper distribution of the mail, for 


if this idea is not well done blunders are constantly being 
made. 

The purchasing department also must be notified early 
enough as to what material is required, otherwise non 
deliveries result, which are almost unbearable. It is th: 
little things that are not ordered until the last minut 
that in many cases wellnigh paralyze production. They 
are just as necessary as the larger ones. Every item listed 
to be purchased should be considered seriously in th: 
heginning. If this is not done it certainly shows fault) 
supervision, and those who are to blame will experience 
many irritating moments and be the cause of that con 
fusion which is so deadly a destroyer of earning power. 
This means wasted energy and disappointment. 

Wilfully failing to perform your duties because you 
have the don’t-care-a-snap feeling and letting something 
go undone when you know you can hide behind the 
excuse, “I never knew I was expected to attend to this,” 
because of not having received imperative orders, means 
a weak organization. This condition would be completely 
climinated if classified supervision was installed and 
properly attended to. 

It is characteristic of many so-called clever men to 
ignore this subject, though probably it is done thought- 
lessly. They forget that wide-awake supervision creates 
a spirit of pride in the individual. This is all-important 
hecause it stimulates brain action. 

In every line of business all duties should be defined 
with the utmost clearness, as this means augmented earn- 
ing capacity. , 

All high-sa‘aried men must have proper jurisdiction 
over their work, otherwise the chief executive is dwarfing 
that supervision, which is essential to success. 

Classification means a smoothly running organization 
with no confliction of orders and no repetition of costly 
mistakes. 

Antagonism among those in authority must be avoided 
because harmony is a great up-builder and _ welder. 
“Everyone’s business is no one’s business” ; and a condition 
of “everyone's business” leads to disorder and discord. 
Conflicting authority through reckless supervision is 
rapidly disappearing in the direction of yesterday. 


8 
— 
pr) 


To True an Oilstone the “Mechanical World” suggests the 
following method: Take a piece of soft pine board of any 
thickness, about 8 in. wide and 3 or 4 ft. long. Lay it on 
a bench and fasten it with a handscrew or other clamp. 
Put on some clean, sharp sand screened about as fine as that 
used for plastering work. Use no water, and rub the stone 
hack and forth over the board in sand. This will give a 
flat surface to the stone in a short time. Care should be taken 
to move the stone on straight lines, so as not to give it a 
warped surface. The board can be saved by boring a hole 
in one end and hanging up out of the way. If a fine surface 
is wanted, a finer grade of sand or sandpaper may be used 
to finish with. 
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Manufacturing British 4.5 High- 
Explosive 





SY NOPSIS—The shell, having pa sed the shop 
inspection, is now prepared for the preliminary 
government inspection by having the base-plate 
TeCceSS threaded and the body cle aned and sand- 
blasted inside and out. The base plate, 
separate forging, is turned, faced and threaded to 


fit the threaded base-plate recess. 


wii l¢ h is a 





After passing shop inspection the work goes to the 
threading operation. This is done on 2-in. Jones & Lam- 
son flat-turret lathes as shown in Fig. 47. The shells, 
it will be remembered, were recessed for the base plate 
in the Warner & Swasey lathes in the fourth operation. 
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Shells--VY" 


SUVERKROP 


shown in detail in Fig. 51. The rollers are mounted on ec 
centric studs so that they can be adjusted to hold work 


varying slightly in size from piece to piece. 
TIUREAD-CHASING ATTACHMENT 


The thread-chasing attachment shown in Fig. 47 is an 
The splined rod D is driven 
through gearing from the live spindle of the lathe. At E 
is a clutch, so that the rotation of D can be stopped or 
started at the will of ‘the op 
spindle of the lathe. Running in the upright F is a ver- 
tical shaft driven by D through spiral gears. The upper 


example of clever design. 


‘rator without stopping the 


part G, in which these gears are located, has a stem pro 


jecting downward into a bearing in F’, in which it is free 





FIG. 47. THREADING BASE-PLATE 
The recessing tool in that operation leaves the work the 
correct size for threading. The thread-chasing attachment 
is made by the makers of the machine, but the method of 
holding the shell and the crossfeed for the attachment 
were developed in the works. 

The work A is held in a special draw-in chuck B de- 
signed and built in the works. This chuck with slight 
modifications has been successfully applied to a number 
of lathes in the shop. It is shown in detail in Fig. 50. 
The forward end of the shell is supported in the roller 
steadyrest, also designed and built in the works and 


*Copyright, 1915, Hill Publishing Co. 


RECESS ON 








FLAT-TURRET LATHES 


to turn in a horizontal plane. The member £# can also 
turn horizontally. 

The splined driving shaft PD is provided with collars 
on each side of G so that it has no endwise motion with 
relation to G. It is, however, free to slide endwise at EF 
in its bearings and in the spiral gear. This feature, with 
the two horizontally rotatable supports at FE and G, makes 
possible the rotation of the flat turret when the machine is 
used for more than the threading of the base-plate recess, 
In Fig. 
18 is shown sufficient of the internals of the thread-chasing 
In this illustra- 


although in this particular case it is not so used, 


attachment to make clear its operation. 
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tion the same reference letters will be used as m Fig. 4% 
vierever possible, 

At the lower end of the vertical shaft in F (Fig. 47) 
is another spiral gear shown at // in Fig. 48. This gear is 
rigidly secured to its shait 7. Near the end of the shaft 
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The chasing bar V is bored lengthwise to receive a | 
terminating at one end in the ball handle Q. This bar j 
cylindrical except for a flat formed on a part of its ci 


cumference. This flat part is under the half-nut 7? 


A rounded groove S in WJ permits the lead screw P 1 t 
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FIG. 48. DETAILS OF THE THREAD-CHASING ATTACHME.,.T 


sa collar J, also rigidly secured to f. and above it a spur 
pinion A. This pinion is loose on the shaft 7, but a 
heavy spring Z holds it in frictional contact with the collar 
J, so that it will transmit a drive sufficiently powerful 


for the purpose at one part of the cycle of the threading 





FIG. 49. CROSS-SLIDING HEAD TO HOLD 4.5 SHELLS 
FOR THREAD CHASING 


operation, but will slip at that part of the cycle when it 
is its duty to slip. 

The spur pinion A engages the rack M on the cylin- 
drical chasing bar NV, and the spiral gear /7 engages the 
spiral gear O on the lead screw ?. The relative positions 
of the members N and P under working conditions are 
best shown in Fig, 47. 


be placed close to N. lt Is deep enough to clear the co 
lars 7. At U and V are two pins. On the inside of 


these pins engage the bar (previously referred to) with 


the flat on it. The collars 7 on the lead screw are dis 
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OPERATION 12. THREADING THE BASE-PLATE RECESS 


Machines used—2-in. Jones & Lamson flat turret lathes 

Special fixtures and tools—Jones & Lamson thread-chasing at 
tachment. Draw-in chuck. Roller steadyrest. 

Gages—Thread gage of the plug type 

Production From one man and one machine, 16 per hour 


References—See Figs. 47, 48, 50, 51 and 52. 


posed, one on cia h side of these pins. Kach collar has a 
pin W or V disposed vertically to its face. These pin 
W and YV are so located that when in a favorable position 
only one of them can strike one of the pins U or V. When 
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the pin U is struck by the pin X the inner bar is turned 
in the chasing bar NV so that the cylindrical part is under 
the half-nut R. This raises the half-nut R# into operating 
position in mesh with the lead screw P. When the pin 
V is struck by the pin W the inner bar is turned in the 
chasing bar N so that the flattened part is under the half- 











“ 
é 


SWING BOLT 








Lf : 
— 
_— 5 » 


Co ‘a rolled 
CH4pa-/ 
w/ CC 





GUIDE PLATE 


FIG. 51. ROLLER STEADYREST 
nut R. 
ment with the lead screw. 

The chasing bar V is a sliding fit in its howsing and 
is held from turning by a feather shown at A in Fig. 48. 
The fixture is so set that the bar .V at its extreme forward 
to the bottom of the base- 


This permits the half-nut to drop out of engage- 


traverse carries the chaser Y 
plate recess. 
the inner bar 


On the forward end, that is, the end of 


most remote from v, is an eccentri pin which, workin 


in a crosswise slot in the body of the chaser ), throws 


it in or out of cutting position. 


OPERATION OF CHASING A ‘THREAD 


We will imagine that the fixture has been set properly 
with relation to the work, that a cut has already been 
taken and that the bar NV is returning from the bottom 
of the base-plate recess ; that is to say, is moving from left 
to right, with the chaser Y clear of the work. The mech- 
anism that controls this part of the cycle will be described 


in its proper place. The lead screw P has no enuwise 
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movement, but rotates at the speed correct relatively to 
the spindle speed, as in any other thread-cutting opera- 
lead screw is used. 

The chasing bar .N is, as stated, traversing from left to 


tion where a 


right, and the half-nut R is out of engagement with the 


lead screw P. Referring to Figs. 47 and 48, when the 








has far enough the pin U in it arrives 


bar .\ retreated 
at a position where the pin in the collar of the rotating 
strikes 1t and forces it down. ‘This causes the 
The cylindrical part at the 
the half-nut R 
and the lead screw 


lead screw 
N to rotate. 
inner bar lifts 


lead screw P 


middle 
Into engagement 


feeds the chas 
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52. BASE FOR THREADING ATTACHMENT 


ing bar .V the correct speed to cut the thread. 


Simultaneously with the lifting of the half-nut #, in the 


forward at 
middle of the « hasing bar N, the eccentric on the end ol 
the inner bar assumes a position that sets the chaser out 
io cutting The direction of rotation of the pin- 


g position. 
ion- K, 


which meshes with the rack V of the chasing bar, 
would tend to move the bar V from left to right while the 
lead screw P is forcing it from right to left. This is where 
slipping of the spring-controlled friction L takes place. 
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The chasing bar N is forced by the half-nut and lead 
screw to move from right to left and the chaser to take a 
cut while the friction slips. When the chaser in the end 
of the chasing bar .V reaches the bottom of the base-plate 
recess, the pin V in the chasing bar is in position to be 
struck by the pin W in the lead-screw collar. This rocks 
the inner bar in V so that the flat is 


T gm Ve ! A2 Ni 1 


MA 


— 
_ 
> 


The way the problem has been so!ved by another 
signer is shown in Fig. 49. The work A, approximate! 
1.5 in. diameter, is too large to go into the hole in thy 
spindle, so it is held in a collet chuck B mounted on the 
(', which is made large enoug 
end of the exte: 


end of the spindle extension 


in the bore to take the shell. The inner 





under the half-nut ?. The half-nut R 7 ait , FSetscren 
having nothing to support it, drops out " f oth Si. ; oe 
of engagement with the lead screw. The kill A =} K I 
. 8 1 ] . 1A } — oe 

friction pinion A’ being relieved of the / : —— ~ Ping, 2d 

iti ‘ the lead ? Zain ver Inch Kigh' 
opposition of the lead screw, racks tue KAA . : ~ per dnc kiQht \ \ 
, , 1 5 ° 2 t . my " e 107 od Wh ty ~ \ 
chasing bar N back from left to right V , Standard 

; ~} § | 2, ft TA / 
as before. Simultaneous with the re- a ae ail i 

. > . { | 
lease of the half-nut # the eccentric if -¥4 | 
: ; i Deena 7 
on the end of the inner bar withdraws Bp me ; Le 
» . : ! head hwnd 

the chaser from cutting Position so that ae ee 7A, 7% 
it clears the work on the return of the —- MACHINE STEEL oeee 
chasing bar J, . # > 7 

. , . . ° ” 

During the threading operation the 
IG. 50. DRAW-IN CHUCK FOR BASE-PLATE RECESS 


lathe is run backward as the base- 
plate thread is left-hand. 
14 per inch and the Whitworth form of thread is required. 
More ki ks ure heard about the difficulty of making ac- 
» this standard than about any 


The pitch is 


curate threading tools t 
other detail connected with shell-makine. 
will be noted that the fixture is 


Referring to Fig. 47 
secured to a base slide fastened to the turret. The slick 
shown in Fig. 52. The feed for each individual cut 








FIG. 53. SANDBLAST ROOM WITH SPECIAL SHELL TRAY 


is controlled by the cross-handle Z and cross-slide screw. 
Krom 4 to 6 cuts are required to finish the thread. The 
chaser has 4 teeth. A machine and operator can thread 

little over 16 shells per hour. 
support of the work during this operation it would perhaps 
not be out of place to show a method employed in many 


In connection with the 


of the shops in Canada where Jones & Lamson ma- 


chines are used for this work on 4.5 shells. 


In the case just described the crossfeed of the head 
is not used and the feed for depth of thread is obtained 
as stated by the cross-slide on the turret. 

Obviously there would be a great deal of spring 
its outer end in 


and 
chatter were the work not supported 
some manner, such, for instance, as in the roller steady- 
rest shown. But with a steadyrest bolted to the ways, 
crosswise movement of the head is impossible. 


THREAD-CHASING TOOL 


sion C is screwed to the spindle nose. The outer end i 
supported in the stead) rest D. This steady has a slide o1 
its base fitting the slide # planed on the member F which 
is ¢ lamped to the lathe bed. 
rest is provided with two arms G@ and // cast in one piec 
with it. These arms are bolted to the lathe head as shown. 


In my opinion this is not a very good way to do the jo! 


The upper part of the stead) 


There is too much chance of spring in the arms @ and // 
The slide J if snugly fitted is apt to throw the steadyrest / 
and the spindle C out of alignment. If loosely litte 
there is apt to be shake and chatter in the spindle an 
work. As shown, the upper slide J is too short. It ough 
to be the same length as the lower member FZ, which would 
make it easier to move and it would have the further ad- 
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OPER ATION 13. CLEANING AND SANDBLASTING 


Machine used—Sandblasting machine, 
Special fixtures—Soda and hot-water tanks 
Bent nozzle A for sandblasting hose 

Gages None 
Production—One man and one helper, 100 per hour 
References—See Figs. 53 and 54 


Cast-iron tray 


\antage, if properly fitted, of practically unlimited life. 
The dis tance from the slide J to where the arms @ and // 
ure fastened to the head is altogether too great. The slide 
I should be connected with the head by a member the 
full leneth of the slide J and reaching across the shortest 
distance between the two; this, in addition to the two 
arms @ and // and the elongation of the slide J. 


CLEANING AND SANDBLASTING THE SILELLS 
After the thread is cut the shells are thoroughly cleaned, 
first in hot soda water and then in clean hot water. As 
this method of cleaning is so well-known, no description is 


necessary. When taken from the tanks the shelis are stood 
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nose down jn orifices in special cast-iron trays shown at A 
in Fig. 53. Each tray holds 50 shells, as shown at B. 
On each side two lugs project from the sides of the tray. 
These serve two purposes—as a seat for the 4 eye-bolts 
used to lift them by, and to support the weight of the 
tray and shells when being transported in trucks from 
one part of the shop to another. Two kinds of trucks are 


Cig 77 
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DETAILS OF THE CAST-IRON TRAY 
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FIG. 54. 


used: For ordinary transportation purposes the body is 
made of wood; the part in which the cast-iron tray nests 
is built in the shape of a hollow rectangle with sides and 
ends made of 3x4 hardwood. The trucks used in the bak- 
ing operation are of iron, with raised sides to support the 
trays. Details of the cast-iron trays are shown in Fig. 54. 

Since the shells come from the soda tanks very hot 
and are stood on end with their open ends downward in 
the trays A, they are thoroughly dry by the time they 
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FIG. 55. BASE PLATE FOR 4.5-IN. SHELL AND INSPECTION 


GAGE 


the sandblast Here the lifted 
from the trucks to the table by the air hoist C and a chain 
span with 4 hooks in the eye-bolts. 

With the bent nozzle D they are thoroughly sandblasted 
both out. 
they be absolutely clean on the inside so as to have a good 


reach room. trays are 


inside and It is particularly necessary that 
‘urface for the application of the copal varnish in a later 
peration. After being thoroughly sandblasted the dust is 
blown off with air alone and the shells taken to have the 


ase plates inserted. 


operations while the turning tool is clear of the work. 
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The Government specifications require that all high-ex- 

The duty 
pipe or fis- 
sure in the base of the shel! lorging and thus prevent pre- 


plosive shells shall be fitted with base plates. 
of the base plate is effec tually to stop off any 
mature ignition ot the exp Oosive ¢ hara yy the propulsive 


charge To eliminate th 


| »/ De 
itv Oo pipes 


pOSsbl 


occurring 
in both base plate and shell and the remote possibility of 
these coinciding when assembled and thus offering un- 
obstructed passage for flame from the propulsive charge 
to the explosive charge, the base plat s must be made with 
the grain of the metal at right angles to the axis of the 


} 1] 
snel, 


Details of the methods of forging and rough-finishing 
the forging in the shops of the Canadian Car and Foundry 
Co., Montreal, Canada, were given on page Vol. 43. 


have 


SY. 


Since the war started several types of machine 


been deve loped or adapted to handle the work of finish- 
ing base plates. 

In the works of the Allis-Chalmers Co. base plates are 
semiautomatic machines 


machined by two methods—th« 


built by the Automatic Machine Co., Bridgeport, Conn., 

















FIG. 56. SEMIAUTOMATIC MACHINE TURNING AND 


THREADING BASE PI 


FOR 
ATES 


and the ordinary engine lathes. The latter are used be- 
cause the demand for base plates exceeds the output of the 
semiautomatic machines installed. 

In F 
plate inspection gage. 


is shown in Fig. 56: 


g. 55 is shown the 4.5-in. base plate and the base- 
The semiautomatic base-plate turn 


ing machine and an enlarged view of 


the work and the toois in Fig. 57. 


SEMIAUTOMATIC BAsk-PLATE TurNER AND THREADER 


collet chuck. At the back is the 


turning tool held in the tool post B, 
v tool held in the 


both these tools is automatic. That is 


The work A is held in a 
while at the front is 
The action of 
the tool is 
the 
position when the cycle 
to di 
The threading tool then takes up its series of 
The 
facing tool J is held in the vertical slide 2. It is fed by 
hand, using the handwheel F, Fig. 56. The slide for this 


the thread too] post fF. 


to sav, 


fed to depth, traverses the work, is run back clear of 


work and returned to the starting 


of operations is repeated till the piece is turned 


ameter. 
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tool is set at a slight angle to give the camber of 0.002 in. 
specified. 

The work A is chucked in the collet chuck, and the ma- 
chine is started. The turning tool at the rear of the ma- 
chine then begins the cycle of its operation. In the mean- 





FIG. 57. ENLARGED VIEW OF WORK AND TOOLS 


time the operator feeds the tool D vertically toward the 
center of the disk. By the time it has reached the center 


the turning tool at the back has taken the requisite number 


of cuts, usually three. When the turning tool has finished 








FIG. 58. TURNING AND THREADING BASE PLATES 


its work the slide is tripped and the tool backs out. Si- 
multaneously the threading-tool slide is tripped and starts 
the cycle of its operations. The threading tool is ad- 
vanced to the cut, traverses the cut, is withdrawn clear 
of the work and returned to starting position, when the 
same cycle of operations is repeated. About six cuts are 
required to finish the thread. On completion of the thread 
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the machine is automatically tripped. A machine and 
operator finish about 8 base plates per hour. 

In Fig. 58 is shown the set-up of an engine lathe for 
turning and threading base plates. The photograph for 
this illustration was taken in another factory. The work 
A is gripped in a collet chuck. The turret tool post is 
equipped with facing, turning and threading tools. At B 
are two base plates in the rough and at C a finished one. 
At PD is the snap gage for outside diameter and at EF 
the gage for the finished base plate. Owing to the fact 
that the thread is left-hand the job is easier to thread than 
if it were right-hand. However, owing to the Whitworth 


0) 


SS) - hx 


( 
b 
OPERATION 14. TURN AND THREAD BASE PLATE 

Machine used—Bridgeport semiautomatic lathe. 

Special fixtures and tools—Draw-in chuck A, Turning tool 
B at back. Hand-operated facing tool C. Threading tool 
bD at front 

Gages—Ring type thread gage. 

Production—One man and one machine, 8 per hour. 














thread it must be finished with a chaser, as the single- 
pointed tool will not round the points of the threads. 
The time made with this set-up was not very satisfactory : 
the operator was able to turn and thread only 3 per hour. 
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Indicating Gage for Center 
Countersinks 
By JEFFERSON SMITH 
The illustration shows a special multiplying gage for 
gaging the depth of countersunk holes in small pieces 
which have to be turned in large lots, on centers, with a 
close limit between shoulders. 
The idea is to countersink the live center ends of the 
picce to a uniform depth, say within a two-thousandth 
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INDICATING GAGE FOR CENTER COUNTERSINKS 
limit. This eliminates measuring the lengths on every 
piece when squaring down shoulders after the first piece 
has been machined and the lathe stops set. 

At A is shown a piece of work where the distance 
between shoulders requires a two-thousandth limit. At 
B is the body of the multiplying gage, of which C is a 
V-block sliding into slot D, so as to centralize the work 
with the 60-deg. plunger F to suit various diameters. 
After the work has been centralized with the plunger 
it is locked by means of two screws at G, and the piece 
forced up to a stop at ZH. The plunger then enters into 
the countersink and if it is the proper depth, the indi- 
cating arrow will show between the two lines at H. 
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A New Code of Shop Lighting 


By C. E. 





SYNOPSIS—A new code of shop lighting pre- 
pared by committees of the Tiluminating Enqineer- 
ing Society and published recently by that society 
is outlined. The method of proce dure in the prep- 
scope of its 
regulations are discusse d, toge ther with its probable 
The 


] 


Cote 


aration of this code and the de neral 


field Of Use fulness in mach ine-shop lighting. 


articles, rules and ¢ rplanatory notes of the 
are care fully C0 plain d from the shop viewpoint. 


i 





A new shop-lighting code, known officially as a “Code 
ot Lighting for Factories, Mills and Other Work Places,” 
has just been published by the Illuminating Engineer- 
ing Society of New York. Its importance and probable 
field of usefulness are made evident by the fact that while 
very little has been done thus far throughout the coun- 
try to formulate state mu- 
nicipal authorities, the Illuminating Engineering Society 
has received requests from such authorities, both state 


codes of lighting by and 


CLEWELL* 


hooks ot several states, so as to 


to lighting on the statut 
get concrete data on just what has been done along these 


lines in the past. 


work of the new 
Lighting. 
the actual work of formulating 


The other committee involved in the 
code is known as the Committee on Factory 
This committee has done 
the new code, while the Committee on Lighting Legisla 
tion has acted in an advisory capacity and has had the ad 
ditional function of being responsible in connection with 


eel 
lhis 


had the unusual advantage of directing 


arrangement has 
the attention of a 


ie final approval of the code, 
relatively large number of experts on this work, and has 
than 
work had been in charge 


resulted in a much more authoritative document 


could have been expected if the 
number, 


t ‘ ‘ ] . 
of a smaller 


Various had 


number of 


members of these two committees been 


making a study of lighting legislation for a 
years prior to the appointment of the committees them 
After the formation of th 
1914 I 


Committee on Factory 


~f lves, 


Lighting in was asked to serve as chairman and 








NIGHT VIEW IN A MACHINE SHOP WHERE 
BARE TUNGSTEN LAMPS ARE USED 
Note the glare from the lamps and the poor distribution 
of light on the machinery and benches 


FIG. 1. 


and municipal, for assistance and codperation in the work 
of drafting legislative articles related to industrial 
lighting. 

Partly with the end in view of responding to such 
requests from the legal standpoint, and partly to assist 
the managements of shops and factories in systematic 
lighting improvement, two committees of the society have 
been at work during the past year in the drafting of this 
code. 

One of these committees, known as the Committee on 
Lighting Legislation, has acted in an advisory capacity) 
with governmental authorities where laws pertinent to 
lighting have been contemplated in the past. It plans to 
continue this service to better advantage in the future 
with the aid of a definite code. This committee also aims 
to circulate authoritative information among legislative 
bodies, including fac tory and school boards, public-ser- 
vice commissioners and others who are or may be expected 
to be interested in enactments of rules and regulations for 
better lighting. Another important feature of its work 
has been to make a digest of the meager laws relating 


*Assistant electrical engineering, University of 


Pennsylvania. 


professor 








THE SAME LOCATION 


ANOTHER NIGHT VIEW OF 
OF THE MACHINE SHOP SHOWN IN 


Note the reduction of the glare and the improved distribu- 
tion of the light on benches and machinery 


obtained the cooperation ot tour representative committee 


members. The personnel included the head of the ele 


tric department of a large manufacturing concern, an en 


vineering representative of a gas-lamp manufacturer, an 


engineering repre sentative of an electric-lamp manufac- 


turer and one of the engineers of an accident-insurance 


company who had made a special study of illumination 


and its relation to industrial accidents. The advantages 


of having had the codperation of these 


the lightine fiel 


representatives 
in a work of this 


‘ ] > 
from varied lines it 


kind is at once apparent, 
(one | 


the first steps in the actual formulation of the 


code was ti rath r the views ot the variou members of the 


what features should find « piace in a code 
designed for practical lighting conditions. Peculiar dif 


ficulties were met at the outset be the field of indus 


committee as te 


Hust 
tria! lighting is so complex and its ramifications so vast 
that it was found impossible to draft definite rules to cover 
ich might be 
mittee decided, therefore, at the 


ected to arise. The com 
start that 


method of procedure was to draft rules and regulations 


every case wh CX} 


the logical 


designed to cover merely a number of re presentative cases 
so distributed as to include the extremes like ly to be met 
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in practice. The placing of any given industry in its 
proper class, when not falling under any of the specific 
heads listed in the articles of the code, was considered 
as coming within the jurisdiction of an expert capable of 
rendering an engineering decision. The committee took 
the attitude throughout the work that all lighting efforts 
should, in general, be conducted through the aid of expert 
engineering assistance, and this feature has been suggested 
in one of the sections of the “Explanatory Notes” follow- 
ing the code proper. 

The code in its present form consists of a fairly broad 
treatment of the requirements of shop lighting. A care- 
ful study has been made of existing legislation in those 
states which have done the greatest amount of work along 
these lines, and this has been used to some extent as a 
cuide where thought desirable. It has been believed that 
the form of the handbook on shop lighting for superinten- 
dents and electricians issued by the industrial commission 
of Wisconsin constitutes a rational medium for the ac- 
tivities of a committee like that of the Committee on 
Lighting Legislation, because in that publication valuable 
explanatory material follows the legislative articles, serv- 
ing to aid those who are responsible for improved light- 
ing in gaining a better understanding of the points 
involved in adhering to the articles of legislation. 


Ways or ENcourAGING LIGHTING IMPROVEMENTS 


The committee has felt that there are several well-de- 
fined ways in which to encourage improvements in shop 
lighting which may be listed somewhat as follows: 

(a) Ona basis of the economic and indirect advantages 
that result where a plant puts its lighting on a satisfac- 
tory standing. 

(b) By appealing to managers and executives who are 
already interested in the question of better shop environ- 
ment as a general proposition. 

(c) Through legislation or compulsion of the industries 
hy law to abide by certain regulations drafted to place 
all shop lighting on at least a minimum standard basis. 

(d) Due to influences at work in relation to accident 
prevention, especially in states having compensation laws. 

It appeared at the outset that better results can, in gen- 
eral, be accomplished in many cases through popular and 
specific education among shop owners and managers, 
which would tend to improvements in lighting through a 
medium of the first two of these items, while the two 
latter influences could rather be relied upon to aid in main- 
taining or raising the standard up to a certain defined 
minimum of illumination by obliging those responsible 
for it to fall into line by regulations of the law. 

As a basis for these assumptions, attention is directed 
to the many existing shops and factories in some of the 
states which do not have lighting legislation, but which 
have shop-lighting standards materially higher even than 
those required by the legislative articles in states possess- 
ing such laws. It is safe to say that in such cases the 
stimulus for the improvements has come about largely 
through the growing intelligence of shop people of the 
many advantages which result from good lighting. As- 
suming, then, that increasing the knowledge of lighting 
advantages leads logically to better conditions, it has been 
believed that such a code should be supplemented by 
ample explanatory notes, and this general plan has been 
followed out as described. in -the following paragraphs. 
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The complete code is divided into three main divisions 
(1) the code proper, consisting of eleven articles; (2) 
eight explanatory rules, and (3) seventeen sections deal- 
ing with explanatory notes. In the code proper, which 
follows, special attention is directed to the daylight re- 
quirements and to the specification of intensities of arti- 
ficial light as the standard of reference for the illumina- 
tion requirements. Other features of special interest 
ure those of side light, which is treated in Article V, and 
maintenance, treated in Article VII. On account of its 
importance to the shop-lighting field, as well as its interest 
to those concerned with these problems, the code articles 
are presented in the following paragraphs in complete 
iorm: 

CODE OF LIGHTING FOR FACTORIES, MILLS 
AND OTHER WORK PLACES 

Article I. Daylight. All buildings hereafter constructed 
must be provided with adequate window area. Awnings, 
window shades, diffusive or refractive glasses must be used 
for the purpose of improving daylight conditions or for the 
avoidance of excessive brilliancy wherever they are essential 
to these ends. 

The windows, skylights, sawtooth or other roof lighting 
constructions are to be arranged with reasonably uniform 
bays, and the daylight openings shall be so designed and 
proportioned that at the darkest part of any work space, 
when normal exterior daylight conditions obtain, there shall 
be available at least a minimum intensity equal to three times 
the minimum intensities given in Article V for artificial light. 

Article II. Old buildings at present constructed and not 
having adequate window area must be provided with adequate 
artificial light according to the following articles, so as to 
supplement the natural light during normal daylight hours 

Article III. All buildings, whether old or hereafter con- 
structed, must be provided during those hours of work when 
natural light is insufficient or not available with adequat« 
artificial light according to the following articles. 

Article IV. Adequate intensity of the light must be pro- 
vided for each class of work, both on a horizontal plane as 
well as on a vertical plane passing through the work, accord 
ing to Article V. In all cases, however, glare on working 
surfaces is to be avoided, as it tends to reduce the visual 
efficiency of the workmen and to increase the likelihood of 
accidents. 

Article V. Artificial Light; Intensity Required. The average 
illumination intensity throughout any month actually measu’ 
able in foot-candles on a horizontal plane through the work 
is to conform to the following table. Uncertain cases which 
arise as to how to classify given manufacturing operation: 
are to be left to the judgment of a lighting expert. 


Minimum Desirable 
Foot-Candle Foot-Candle 
Class of Work Intensity Intensity 
Storage, passageways, stairways, 
ee es to ees wo le doe 0.25 0.25-— 0.5 
Rough manufacturing and other 
PE ota ceeds <oeneandeieae< 1.25 1.25— 2.5 
Fine manufacturing and other 
EE ar re 3.50 3.50— 6.0 
Special cases of fine work.......... 64 10.00-15.0 


Where operations are performed on the sides of the work 
in hand, they shall be classified according to this table, and 
if the illumination is furnished from an overhead system it 
shall preferably be not less than 50 per cent. of the foregoin; 
values, when measured on a vertical surface. If the illumina 
tion is furnished by an individual lamp or by lamps close to 
the work, the intensity shall conform to the minimum and 
desirable intensities required in the foregoing table.* 


'The intensity requirements for daylight are higher than 
those for artificial light because the physical condition of 
the eye during the daytime is usually such as to require a 
higher intensity of natural light for satisfactory vision than 
is required at night under ordinary well designed artificial 
lighting systems. 

“As a guide to inspectors and others, it may be stated that 
roughly 1 cp. per sq.ft. produces an effective illumination of 
three foot-candles when the lamps are arranged according to 
the uniformly distributed overhead system, with mounting 
heights ranging from 12 to 16 ft. above the floor, and when 
the light is directed from said lamps to the work in an 
efficient manner. A rough idea may thus be secured of the 
candlepower per square foot necessary to conform to the 
foregoing table of intensities by taking one-third of the 
intensity values given in the table. 

Thus, for fine manufacturing and other operations, the 
minimum foot-candle intensity is 3.5, which is approximately 
equal to 1.2 cp. per sq.ft. The use of a portable photometer o1 
illuminometer, however, is recommended for the determination 
of existing systems, and all uncertain cases are finally to be 
established by these instruments. ‘ 
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Article VI. Lamps and machinery jointly are to be so 
arranged as to avoid casting shadows over belts and other 


obstructions on important parts of the work, and the distribu- 
tion of light from the lamps should be such as to avoid sharp 
contrasts of light and shade on the work. 

Article VII. Inspection and regular maintenance of all 
lighting systems are required in spaces where work is being 
conducted, and in no case must the lighting devices, whether 


windows, lamps or auxiliaries such as globes and reflectors, 


be allowed to deteriorate, due either to dirt accumulations 
or to burned out lamps, more than 20 per cent. below the 
minimum intensity values required by Article V 

Article VIII. Roadways, yards and places not usually fre- 


quented must either be provided by illumination during 
working hours when natural light is absent or partly absent, 
to make them against accident to 


or engaged in such places, or a convenient control or controls 


safe employees traversing 


must be placed at the entrance to basements, stock rooms, 
and the like, so that a person on entering can readily turn 
on the lamps beforehand. 

Article IX. Stairways and passageways must be provided 


shades located 


carefully 


with lamps and reflectors or so as 
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that to follow these rules will tend to reduce eye trouble 
and accidents, help in the securing of favorable results 
in planning lighting systems and assist in meeting the 
requirements of the code. These rules are inte nded, there 
fore, rather as a guide than as a basis for legislation, and 
on account of their unquestioned value are given in the 
following paragraphs: 


EXPLANATORY RULES 


1. Lamps should be equipped with reflectors or shades for 
minimizing glare and economizing light Bare lamps should 
not be used except in rare cases, and then only when out of 
the line of vision 

2. As a general plan, mount the lamps high and out of the 
ordinary line of vision. 

3. Although the types of reflectors and shades and re- 
flector and shade holders or fitters or the market are 
numerous, it is recommended that the holder or fitter, as 
well as the reflector or shade, be selected with reference to 

















FIG. 3. NIGHT VIEW OF WELL-DESIGNED ARC-LAMP LIGHTING SYSTEM UNDER 
SHOP CONDITIONS 
This is an example of the kind of views used in the code 

to shed their light generally over the entire space or spaces. placing the light source at the proper point in the reflector 
involved, and in sufficient quantity to make the stairways and or shade so as to eliminate zg! due to exposure of the light 
passages safe against accident to employees traversing or source, and also for the purpose of directing the ight from 
engaged in such places. For intensities see Article V. the lamp effectively to the work—that is, for obtaining a 

Article X. Each working space is preferably to be illumi- distribution of light which meets the desired requirements 
nated by lamps mounted overhead, according to the system of 4. Light thrown vertically downward is not the only im 
general lighting, in preference to individual lighting. The portant component of the resulting illumination The sides 
overhead method of lighting, besides possessing many other of machinery, machine tools and work, as well as the hori- 
advantages, also tends to reduce dark spots throughout the zontal surfaces, often require good light 
tioor area, a feature usually objectionable with the use of Control few lamps in each group, so that lamps not 
individual lamps. This particular article is not an absolute needed may be turned off conveniently 
requirement, but a suggestion enforceable at the discretion 6. Keep windows, lamps and reflectors clean, since large 
of a lighting expert. losses of light result from accumulations of dust and dirt 

Article XI. Auxiliary lighting should be provided in all 7. Provide a maintenance department if the shop is large 
large work spaces, such lamps to be in operation simulta- enough to warrant it, so that all the items associated with 
neously with the regular lighting system, so as to be available the upkeep of the lighting system may be cared for system- 
in case the latter should become temporarily deranged atically. 

As an aid to the observance of the various articles of the 8. Keep ceilings and upper portions of walls a light color 

. : for the purpose of rendering both natural and artificial light- 

‘Oregoing code proper, eight explanatory rules are placed ing more efficient and better diffused. The lower portions of 


directly after the code articles, with the direct statement 


walls should be a color which is restful to the eyes, preferably 
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1 medium tint, typified by the tint known as factory green, 
or a rather dark shade of yellow. Other medium tones are 
also available 

The third part of the complete code constitutes a rather 
liberal treatment of the various phases of shop lighting. 
The text is supplemented by about 29 illustrations, in- 
cluding diagrams of lighting arrangements and photo- 
graphs of good and bad lighting. As an illustration of 
one set of these views, showing the contrast between 
good and bad practice, Figs. 1 and 2 are shown. This 
feature of contrasting a given location under excellent 
and poor lighting is believed by the committee to be a 
suitable way of bringing out the points involved. For 
example, in Fig. 1 the lamps over the machinery are 
shown to be in use without reflectors or shades, and the 
glare of the unprotected lamps is brought out in the il- 
lustration. Fig. 2, on the other hand, shows the same 
location and the same lamps equipped with reflectors 
of the metal type, and the reduction of glare is easily 
noticeable, and also the great improvement in the amount 
of light which is directed to the work by the reflectors. 


DayLicut CONDITIONS 

Among the most interesting and valuable points brought 
out in these explanatory notes is the treatment of day- 
light. The importance to the shop of adequate day- 
light is strongly emphasized, and the three considerations 
with respect to daylight illumination of interiors are dis- 
cussed. Briefly these cover (1) sufficiency, (2) continuity, 
ond (3) diffusion. It is set forth that sufficiency of day 
light demands adequate window area; that continuity re- 
quires (a) large enough window area for use on reasonably 
dark days, (b) means for reducing the illumination when 
excessive due to direct sunshine, and (c) supplementary 
lighting equipment for use on particularly dark days, and 
especially toward the close of winter days. Diffusion 
calls for interior decorations that are as light in color 
as practicable for ceilings and upper portions of walls, 
and of a dull or matte finish in order that the light which 
enters the windows or that which is produced by lamps 
may not be absorbed and lost on the first object that it 
strikes, but that it may be returned by reflection and thus 
be used over and over again. Diffusion also requires 
that the various sources of light, whether windows, sky- 
lights or lamps, be well distributed about the space to be 
lighted. 

The classification of the means for natural lighting 
as given by the code is as follows: 

(a) That case in which the windows are located on the 
sides of the building or in the framework of sawtooth 
construction, where diffused light from the sky reaches 
the work during a large portion of the day. 

(b) That case in which windows are located overhead 
on a horizontal or nearly horizontal plane in the form of 
skylights, thus furnishing direct light from the sky 
during a large portion of the day. 

(c) That case in which prismatic glass takes up the 
direct light from the sky and redirects it into the work- 
ing space. 

The first of these three methods is of course the most 
common scheme for natural lighting, although the saw- 
tooth and othe: roof lighting constructions have become 


very popular for shop buildings, and they result in an ex- 

cellent distribution of light when properly designed. 
Following this brief classification emphasis is placed 

on the value toa shop building of having plenty of 
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natural light all over the floor area on account of the 
increase in value of given floor spaces when they are fur- 
uished with a working intensity of daylight rather than be- 
ing gloomy and perhaps sufficiently dark to make neces- 
sary artificial light during the daylight hours. The effect 
of wide aisles and shop sections on the amount of light 
that can be furnished to interior portions of the floor 
is. discussed at some length and means are suggested for 
controlling the light admitted through side windows in 
such a manner that benches near the center of the build- 
ing may have approximately the same amount of natural 
light as those located near windows. This discussion 
is followed in turn by a treatment of window glasses, 
which is a very important consideration in the general 
subject of natural lighting. 

An effort has been made in the daylight section to 
vive a simple method for calculating the window area 
necessary for given classes of work. This is a difficult sub- 
ject to handle in a way to appeal to the average person, 
because daylight conditions are in the main so variable 
and dependent on such a variety of factors. It is believed, 
however, that the method outlined in this section will be 
readily understood after a little study, and it has been 
prepared in the hope that builders and architects may be 
aided in providing for sufficient window area not on the 
basis of a hit-and-miss scheme of reckoning but by means 
of definite calculations. 

It is of special interest to note the reference to sunshine 
in connection with natural light. It is pointed out that 
sunshine in itself, from the illumination standpoint but 
irrespective of sanitary conditions, is not wanted. The 
idea that sunshine is important in the sense of being a 
major item is very common, but a very erroneous impres- 
sion. This is illustrated by a reference to the sawtooth 
building construction, in which the windows do not face 
south to get all the sunshine possible, but face north to 
exclude the sunshine. Again, ordinary windows face all 
directions, because not enough light can be distributed to 
interiors from north-side windows alone. Windows on 
the other-than-north fronts admit sunshine, but this is 
what makes it necessary to use sunshades and awnings for 
excluding the excessive brightness in such cases. 


ARTIFICIAL LIGHT 


The explanatory notes of the code treat of the features 
connected with artificial light at some length, empha- 
sizing at the outset the importance of good light to the 
shop and presenting the main points of value of adequate 
and well-distributed lighting systems. Throughout the 
code frequent references are made to accident prevention, 
because it has been felt by the committees in charge 
of the preparation of the code that this forms one of the 
chief points of interest in shop lighting at the present 
time. As an illustration of some of the excellent light- 
ing views used to illustrate the text, Fig. 3 is shown, 
this being a night view of a shop lighted by are lamps with 
concentric diffusers. The endeavor is made in the use of 
these illustrations to direct the attention to the main 
points at issue in each case. 

The subject of artificial light is treated on a basis of 
mounting heights, and the different items to consider with 
low ceilings are contrasted with medium- and high-ceil- 
ing locations. The importance of small and medium- 
sized lamps for low ceilings is carefully discussed. Another 
eature of interest in this particular treatment of shop 
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lighting has been the endeavor to make the text through- 
out equally applicable both to gas and electric lighting, 
with the idea in mind that such a code to be of general 
use should be on a broad and liberal basis as regards the 
methods of lighting supply. 

The value in adopting a systematic method of procedure 
in changing from an old to a new lighting system is dis- 
cussed at some length. It is stated that in large factories 
and shops a wiring or gas-fitting force is sometimes a 
part of the maintenance division. In such cases the wis- 
dom of doing new installation work at times when this 
Another fea- 
ture brought up in this same connection is the matter of 


lorce is comparatively free is emphasized. 


distributing the expense of a new system over a compara 
tively long time where funds are low, rather than to at 
tempt to change over the entire plant at once. Where 
this is done—that is, the installation is extended over a 
comparatively long-time interval—the suggestion is made 
that the complete plans should be prepared in advance, 
at least as regards given factory or mill sections, so as 
to insure a uniform and symmetrical installation as a 
whole when the component parts are finished. 


Pierced REFLECTORS 


The question of reflectors is then taken up and the 
\arious points to consider in selecting a type of reflector 
or shade for shop conditions are described. The advan 
tages of light interiors is amplified considerably over 
and above the brief reference made to this item in the code 
articles. In relation to the reflector subject, reference 
is made to the comparatively new pierced reflectors. 
These are of metal and have holes drilled in the upper 
portion so as to transmit a certain proportion of the light 
to the ceiling, this adding to the cheerfulness of the shop 
very much as would be the case if glass reflectors were em- 
ployed. These pierced reflectors have the advantage ove1 
vlass in that they do not deteriorate with accumulations 
of dust and dirt on the outside surface as do glass reflec- 
tors, and of course they are not breakable in the sense that 
glass is fragile. 

The subject of maintenance receives quite an elaborate 
space, being viewed from the standpoint of the lamps and 
reflectors for artificial lighting and window cleaning for 
natural lighting. Methods of reflector cleaning and lamp 
renewals under shop conditions are described at length. 

In Section 14 of the explanatory notes the advantages 
of expert assistance in dealing with illumination problems 
is strongly emphasized. The point is raised that in hand- 
ling lighting problems the items are often complex, and 
in many cases require the judgment of one who has had 
wide experience in the lighting field. It is suggested that 
anyone who undertakes to adopt any part or all of the 
articles in the code will do well to secure the cooperation 
of a lighting expert capable of interpreting the legislative 
articles and of advising in a constructive manner. 

This code of lighting, in addition to its effort to aid 
In every way possible in making better natural and arti- 
ficial lighting available to the average shop, also endeavors 
to point out other dangers to the eye in shop operations. 
In this connection it is urged that care be taken by those 
responsible for the health and weifare of employees to 
see that adequate eye protection is afforded in all opera- 
tions which are apt to cause injury to eyesight. As typical 
of these other dangers arc welding is mentioned, where 
the operator usually wears a helmet serving as an eye 
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shield as well as a shield for the face and head in general. 
Protective glasses for this purpose should not be judged 

as to their protective properties by mere visual inspection. 

Often a protect 

against harmful ultra-violet rays is found by analysis to 


colored class which seecmns to the eve 


transmit these very rays. The adequacy of any sample of 


glass to prevent the passage of harmful light ravs should 
be determined by an analysis of its spectral transmission of 
work has 


these invisible light ravs. Some experi ntal 


been conducted along this line with interesting results. 


The foregoing notes present in the form of an outline 
the nature of the efforts which have been made by the I 
luminating Engineering Society during the past year to 
make available a code of lighting which could form the 
basis for changes in the lighting of any shop or which 
could also be used as a basis for lighting legislation in 


states or municipalities which may plan in the future to 


take up a study of this kind. 

The code in its present form does not, however, pretend 
to be expressed in legal phraseology, but rather stated 
in simple and easily understood terms, thus placing it at 
the disposal of the practical shop man, the shop manager 
It is the hope of th 


or the shop executive, society that 


anyone interested in this feature of shop construction a) 


upkeep will secure a copy of this code and make a study 


actual lighting condi 


associated. It Is iy 


of its contents In connection with 
tions with which the reader may be 


lieved that such a study of the code articles and rules taken 


in conjunction with the explanatory notes will be a con 
-iderable assistance to the realization of improved light- 
ing under almost any kind of shop conditions. 


A Lining-Piercing Tool 


By M. Perenson 

The accompanying illustration, Fig. 1, shows a tool for 
making two punchings and one shearing In one operation, 
This too! Wis made for punching paper linings used lol 
insulating purposes on electric lamps Fig, 2 gives al 
idea of this lining. It has two punchings A, which are 
directly opposite each other, and is sheared through at B. 

The linings to be punched are placed over the center 
piece Fig. 1 at A, which projects about Vy in. above the 
die propel and rests on a shouldet , In. below the bot- 


tom edge of the punches /. This insures a clean cut 
through the bottom edge of the lining. The operator can 
work with both hands, usin one hand for removing 
punched linings and the other for placing the linings. 
The re is plenty of Working room tol the hands, “as tive 
eam bar (Fig. 3) descends at the back of the die. The 
shearing punch C' is the only punch that projects above thi 


die. but does not take up mui h space, 
The motion of the pure h is as follows: The 
links 2) to the post BR 0 that 


the cam bar descends over the rol] I the ring G 


punches B 
are connected by the when 
turns to 
the left and the punches are drawn toward the dies, which 
the up stroke of 
the press the punches are drawn back The cen- 


s fastened to the ring s¢ 


are fastened to the center piece //. On 
is shown. 
ter piece, containing the dies, 
that it rotates with the punches. 
bored out for the ring @ and 


base Is 


The cast-iron 
center piece H/T. clearance for the link motion being also 
posts KF. These 
being milled at the 


ad- 


provided, Three holes are mace for the 


posts are made eccentric, a smal] slot 


top so that the stroke of the punches mav easilv be 
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justed. A recess is milled from the ring to the back edge 
of the base. This clearance is made for the connecting 
pin J. A rectangular hole is also milled through to guide 
the cam bar on the punch-holder. 

‘The center piece /T has two hardened tool-steel plates 
which act as dies for the punches. ‘These are held in place 
by the ring and two dowels. The edge 
of one of the dies acts as a shear with 


4 


the punch ( for slitting the lining at — 


B (Fig. 2). A hole is bored through f 44] \ 


the center of the die for the s: rap to e | 
drop through. This center piece 1 


fastened to the ring by two filister-head Jf it 


screws and a dowel, so that the dies SB ge BS x 
. i ; y ‘ Oy 
are kept in line with the punches. D. ok) | "al , 





The ring G, which is made of ma- és - 
chine steel, has grooves milled through pre. ay 
. hige K or 
for the punches to work in. It is also ? 

| ¥ wa 
hored out in the center. the hole be ng ’ 
made a trifle larger than the outside 
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forms to the angle and shape of the blade, drives the pack 
ing piece and blade home under a pressure of 2,000 lb., 
with an air pressure in the cylinder of 100 Ib. 

This method of inserting blades does away with the 
necessity of setting and twisting the blades after they 
are in place. This will be appreciated by the builders of 


Y 














416.2 











diameter of the lining. So that it may ‘a 
be renewed quickly, the shearing punch 

is made of two parts, and is tapered to . 
insure a good eut. The connecting pin 
J is driven into the ring and has two 
rolls on it. The roll F’ is driven by the 
cam bar. The other roll bears against 


eircad | ' 
be ae. — 
Vy} 7 

“a ee —— J 





the base and steadies the motion. Ee 

A thin piece of machine steel covers 
the die, except for a hole in the center 
through which the work is inserted 
and an opening at the back for the cam bar, thus excluding 


all dirt from the mechanism. 


Blading Rotors and Casings 


By JAMES WILLIAMSON 


The illustrations show two machines designed for blad- 
ing turbine rotors and casings. ‘They are now in suc- 
cessful operation at the plant of the Newport News Ship- 
building and Dry Dock Co., Newport News, Va. 

The half casing shown in process of blading, Fig. 1, 
contains 19,200 blades and an equal number of packing 
pieces. This half casing was completely bladed in 80 
working hours, with two machines in operation. 

The operation consists of placing one packing piece 
and one blade in a groove cut in the casing to hold them. 
Then by turning air (or steam if desired) through a 
specially designed cock into the cylinder at either end, 
an oscillating arm, holding a special tool which con- 
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turbines. The blades are readily forced in and at the 
proper angle by means of the special tool which is made to 
conform to each different angle and shape of blade. 

The machine for blading rotors, Fig. 2, works on much 
the same principle, through the action of an oscillating cyl- 
inder and special guides to suit the different radii re- 
quired, The same Spe ial toolholder and tool is inter- 
changeable with the casing blading machine. 

In the turbine casing shown, two machines were used 
on the casing and rotor. 

The machines were also used for riveting over the ends 
of the blades on the shroud bands by means of the 
special toolholder and a series of special rollers, in place 
of the usual method of riveting with a pneumatic ham- 
mer. Their application reduced the cost of this particu- 
lar operation 75 per cent., besides making a more uniform 
and better job. 

In Fig. 3 the machine is shown blading a turbine cas- 
ing. The machines can be built to work with either air, 
steam or hydraulic pressure. This machine is air-driven. 
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hat a Foreman Should Know 


About Costs 


By A. HAMILTON CHURCH 





SYNOPSIS—A brief outline of what information 
a foreman should be able to get from mat h ine-shop 
cost records. A simple method of handling the cost 


details to qive this information is included. 





There is probably more than a grain of truth in the 
suggestion that some of the more highly elaborated mod- 
ern systems would never have been invented if every fore- 
man had always been provided with what he wanted to 
know at the time he wanted to know it. By whatever 
name he is called, there must be somewhere a man who 


s responsible for operative efficiency, and the more this 
man is in control of the situation, the more flexible will 
It is 
not our purpose here to discuss how far “planning” should 


he the adjustment of the shop to the unexpected. 


co. Planning is specifying in advance all that can be 
specified, but its degree of development must obviously 
depend entirely on the kind of work that is being done. 
But specifying in advance is not doing the work, though 
sometimes spoken of as if it were. Someone has got to 
see that the work is actually done, has got to nurse and 
shepherd it, and this man is called, for the purpose of 
this article, a foreman. Now the question is, What does 
he want to know, and when ? 

In a previous article this question was very briefly an- 
In the present article the methods necessary to 
provide the information will be described. There will be 
no attempt to describe a complete system of manufactur- 


swered. 


ing accounts, but only so much of such a system as the 
foreman is concerned with. 

The first step is to provide for recording the time of 
men and machines on work. There are literally dozens of 
methods of doing this, some of them involving complex 
The 


problem, however, is 


and expensive appliances. 


Machine Man's \ No. M N Hrs. Wages Mach 
Shop No ] 
Began [Order No Tob Good P.W.M Hrs. Wag Mach 
Fin Piece No Bad Mact 
Began Order No job Good P. W. Man Hrs. Wages Mach 
Fin Piece No Ba Mach 

FIG. 1. BLANK TIME CARD, USUALLY 5 SECTIONS AND STUB 


simple. It is to have accurate record of the time at which 
each job was changed, and to so arrange, first, that the 
total hours accounted for check up with the gate time 
for each man, and then, secondly, that the verified details 

Further, the 
that they 
A simple and effective 
plan is given here, which has worked well in practice, is 


can be rapidly grouped in any way desired. 


original records should be assembled so are 


always available for reference. 


easily understood by the men and possesses the advantage 
of quick results and easy reference to the original record 
it any time. 

Each man is provided with a daily time sheet (Fig. 1). 
This is usually a thin card, and each department has a 


different color appropriated to it. The card is divided by 
thick rules, the space between each corresponding to the 
“ser tion,” 


record of one job. Such a division is called a 


because the card is cut up into sections at a certain stage. 
The smaller division at the top is called a “stub.” 

The ruling of each section is a matter depending on 
the nature of the work. The sample shown was used in a 
plant making heating apparatus and steam fittings, thus 
including rather heavy pieces and also small pieces in lots 
up to a hundred in each. In special cases modified rulings 
are used, as, for example, in pattern shops, core shops, 
foundries, ete., and for laborers. 

At starting work, each 


writes his name, check number and machine number on 


man takes a blank card and 


the top section, called the “totaling stub,” as this ulti- 


mately goes to the pavroll clerk. Then he enters the time 


Machine |Man’s Name Check No. Mach. No. P. W Hrs.|Wages Mact 
Shop No.1, A. Williams 361 26 
Began Order No Job Good Man Hrs. Wage lact 
8.00 1061 3 
Turn levers 
Fin Piece N« Bad Mact 
12.30 7320 1 
Began Order No Job Good Mar Hrs. Wages Mac} 
12.30 1921 1 
Turn pin 
Fis Piece N« Bad Mach 
6 00 8263 
Items in bold-face t ire those inserted in the shop ’ 
FiG. 2 riME CARD AS FILLED OUT IN SHOP 


of starting his first job in the space “Began,” also the 
order number and piece number, and when necessary (in 
some shops) a brief description of the work, such as “fac 


ing boss” or “drill and tap for setscrew.” He then pro 
eeds with his job until finished. 

When the job is finished, he enters the time in the 
space of the 


order and piece number of the 


‘Finished” space and also in the “Began” 


also the 


his is all he 


next section, and 


next job. T has to do. Only when he pro 
ceeds to a new job does he have to make an entry, except 
that at night, 
the “Finished” 

Whoever passes the work, makes an 


in the 


when he finishes work, he enters the time in 


last section used. 


space on the 
entrv of the number 
space provided, and is 


also responsible for seelng that the correct order and prece 


ol preces, “orood” or “had.” 


! umbers have heen entered up for the job sO passed, lf 


the job is wholly finished, that is, if no more pieces are 
to he done on that order. the oth ial passing the work 
punches the section with a handpunch to signify to the 


cost clerk that costing of the job may he completed. 
Verification of the heg 


time of heg and finishin 
jobs mav be effected either by 


hnning 
a perambulating clerk who 
voes round frequently to observe whether the job on the 
machine corresponds with the last, or “Open” section on 


the card, or by inspection at time of passing the work, 


according to whatever arrangements are most convenient 
the Cl (| ol the 


drops his time card into a box as he leaves the shop. 


day each man 


Fig. 


in any given shop. At 


shows the card at this stage. 
The next morning the shop clerk takes the cards and 


sorts them into order of the men’s numbers. He is pro 
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vided with two series of small rubber stamps, one giving 
men’s numbers and their wage rates and the other giving 
machine numbers and their machine rates. These stamps 
are so made that rates can be changed when necessary 
without destroying the stamp. Each stamp frame has a 
pad of different ink, say red for men and green for ma- 
chines. They give impressions thus: 
36 1—25e L.26—20c. 

reading “Man number 361, hourly rate 25 cents” and 
“Lathe number 26, hourly rate 20 cents.” They are so 
arranged in the holding frame that the figures can be read 
on the wood tops like lines of print, so that any number 
can be picked out unhesitatingly. 

The clerk takes the first card, picks out the man’s stamp 
corresponding, and stamps the impression, first on the 
totaling stub and then on all the other sections that have 
entries on them. This operation is then repeated for the 
machine concerned. Both these operations take place 
more quickly than they can be described. Verification is 
by observing that the impressions on the totaling stub 
correspond with what the man has written there. We are 
then sure that all the other sections on that card have 
proper rates on them. 

CHECKING Up with THE ToTaL TIME 

The next step is to make sure that the tale of work as 
shown by the time card does really correspond with the 
time the man has actually been at work as shown by the 
grte time. Here again there are all kinds of elaborate 
arrangements that may be used to ascertain gate time. 
We cannot discuss this question here. Whatever system 
is used should be able to do one thing, namely, to permit 
the gatekeeper,’ as soon as the last man has passed the 
gate, to prepare without delay a list of men and the total 
hours they have worked. The list of course may be printed 
and the time rapidly filled in by the pen. The main thing 
is to have it done swiftly and accurately the same night, 
so that a list is ready for each shop clerk early next morn- 
ing, covering all his men. The same list may be made to 
last a week or longer, as it is free long before the end of 
the working day and may be returned to the gateman. 

The shop clerk takes his time cards, which are already 
in order of men’s numbers, one at the time, adds the hours 
shown by the sections, and places the total on the totaling 
stub. Then he compares the total thus shown, with the 
gate time as shown by the gateman’s list. If there is any 
discrepancy, he goes into the shop and interviews the 
offender there and then. On first putting such a system 
into work, many discrepancies will be found, but patience 
and perseverance will soon improve matters, and the men 
will get to be careful about odd quarters, usually due to 
coming late, that they have missed on their time cards. 

When this is all done, we are sure that our job time 
is correct, and the troubles of that day are behind us, as 
far as time is concerned. 


TOTALING THE Stvups 


The next step is to extend the wages and machine earn- 
ings on each section and on the totaling stub. This is best 
done by means of a “ready reckoner,” which should be a 
small book simply giving a separate hourly rate on each 
page and a series of figures representing the value of any 
number of hours and quarters up to the highest likely to 
he worked in one day. If higher rates are paid for over- 
time, a separate column can contain these figures also. 
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One reading for each job should be all that is necessary. 
Such books can be easily made up by the drafting room 
and blueprinted. I do not know of any really compact 
or simple book of the kind on the market. There are 
many full of unnecessary elaboration and of inconvenient 
dimensions. 

Having extended all the sections on a card, the next 
step is to verify the total by adding up the working sec- 
tions on an adding machine and seeing that they agree to 
a cent with the total on the totaling stub. Usually they 
will be a cent or so out, due to quarter- or half-hours. 
One of the sections must be altered so that the total of 
all-job-time agrees with payroll earnings and machine 
earnings on the totaling stub. This is important, so that 
absolute balance can be obtained in the accounts later. 
When this is done we are sure that job time is locked 
into gate time and into payroll. Fig. 3 shows the com- 
pleted card. 

Before slicing up the time cards into sections it is 
usually convenient to take off the machine time and tabu- 
late it. A printed list of all machines in the shop, with 
their normal days work and earnings is provided thus: 
Mach. No. Kind Rate Full Hours Earnings 

181 36” Mill = 15 10 1.50 
Columns are provided for each day, in which the actual 


| | | ~ | 361-25¢_ l 
Machine Man's Name |Check No./Mach. No.|P. W. Hrs. Wages, Mach 

















Shop No.1, A. Williams | 361 26 ¥ |L 26-20c' 9 2.25 | 1.80 
7 : saad aie cikiedimienll | - 
Began |Order No Job Good P. W.\Man Hrs. Wages! Mach. 
8.00 1061 1 | 361-25¢ | 
- Turn levers vt — 44/1.12; 9% 
Fin. Piece No Bad Mach. | | 
12.30, 7320 L 26-20 
Began Order No Job Good Man Hrs.|Wages Mach 
12.30 1921 3 361-25c 
—_— Turn pin ¥ + 44 sO21.13 90 
Fin Piece No Bad Mach. 
6.00 8263 1 L 26-20c 


Items in bold-face type are those inserted in the shop. ; 
Note that the odd cent in wages has been adjusted on the lower job. 


FIG. 3. TIME CARD WITH ALL ENTRIES COMPLETE 
hours and earnings for each machine are entered. Each 
day’s hours and earnings are totaled and compared with 
standard hours and earnings, showing loss due to idle ma- 
chines. The individual machines at fault can be indicated 
by a tick at the time of making the entry. The figures 
for entering are taken from the totaling stubs where they 
are already summarized. 

GROUPING THE DeTAILs 

We are now ready to consider how the details of jobs, 
which are contained on the sections giving hours, wages 
and machine charges on each job, shall be most con- 
veniently grouped together, so that all the work on one 
piece or group of pieces and all the work on various 
expense jobs or services may meet together. The quickest 
way of doing this is by dissecting the time cards and sort- 
ing the sections according to their order numbers, or 
standing order numbers in the case of expense work. This 
is rapidly done by a paper cutter with a suitable guard. 
The time cards are sliced up into sections, and then these 
sections are sorted in properly designed trays, first to 
thousands, then to hundreds and later to tens and units. 
The totaling stubs are sorted out at the first sort, and 
handed to the payroll clerk or department, along with the 
gate time report, which is returned to the gateman after 
checking with the stubs. We do not need to follow these 
stubs further. 

All yesterday’s work of the shop is now sorted into job 
numbers, or standing-order numbers. Each piece will be 
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How 


represented by from one to four or five sections. 
standing order will be represented in the same way. 
shall the information therein contained, which is not only 
verified information, but also information in the ultimate 
detail, be made available for reference ? 

The first step is to add, with a machine, all the sections 
bearing work-order numbers and enter their total opposite 
the lines on the blank Fig. 4; namely, productive wages, 
ordinary and overtime respectively. Sections reporting 
bonuses earned, which come from another source to be 
mentioned presently, are also added tog ther and entered. 
These three items form the total of productive wages for 
the day. 

Next, the sections bearing standing orders are added, 
each order number separately, and the result is entered 
opposite the proper line, such as “cleaning buildings,” 
The examples given will of course 
The total 


of expense items being added, the grand total will repre- 


“repairing machines.” 
he varied according to the actual shop wants. 


sent total pay roll for the day. 
Watching this simple report daily will give the foreman 
the closest grip on every cent of expense wages in his shop. 


Daily familiarity will enable him to tel! at a glance 
whether any increase in any item is legitimate or not. 


Such expense is thus closelv controlled at its source. 


THE Suop ALBuM 


the sections which 


The next matter is the disposal of 
refer to productive work. We know their total, but not 
their detail. They are disposed of by being pasted in 
what may be called “shop albums.” These are simply 
hooks of blank leaves, one for each order and containing 
as many leaves as there are components in a given order. 
Thus, if a machine is being made containing twenty parts, 
there will be twenty leaves. On the 
is a list of components, and of the processes or operations 
Against each 


, rm 
revious Cost, Chis 


cover of each album 


on each, in the order of their execution. 
meration is the standard cost or the 


D ly Wages Report : 


Productive Wages 
Wages, Ordinary 
Wages, Overtime 
Bonuses 


Total Productive 


Expense Wages 
Building Repairs 
‘leaning 
Sundry 
Power Equipment Re 
25 Onli 


Re pairs 


Operating 


Cranes, etc 
Supervision 
Organization (C'erks) 
Machines, Repairs 
Total Rapen« 


Payroll 


Total 


DAILY PAYROLL REPORT. THE DETAILS OF ENXPI 
ITEMS ARE ONLY SUGGESTIVE 


FIG, 4 


schedule should. of course, he blueprinted or manifolded 
and issued from the drafting or planning department. 
Each piece will have a job number appropriated to it 
In cases where large lots are going through, 


Num- 


(Fig. 5). 
each operation may have a separate job number. 
hers cost nothing and blank leaves, little. 
Beginning with the earliest order number, the sections 
Thus the 


sections referring to turning starting lever on order 1061, 


are now pasted on the leaves they belong to. 
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will go on leaf 1 of the album belonging to that order 


number. All the sections are thus rapidly disposed of by 


pasting on their proper leaves. Each leaf is thus accumu- 


lating the history of the piece exactly as it was actually 


worked on. Every incident is reflected. If the job was 


interrupted, if part of it was worked overtime, if men were 


changed while it was on the machine, if some was done at 


one time and some at another, if the man failed to earn 


a bonus, or if, on the contrary, the job went through 


promptly and smoothly—the whole story can be read from 


a simple Inspec tion of the pasted sections, without a par- 


ticle of additional clerical work or any delay. Moreover, 


it is not only there, but it is there for all time. Ten vears 


hence, if requ red. if will hye Casyv to reler hack and Lee 
Irder Cutting Mac! 
1061 N 1 Shop 
S rT 
Piece Leaf ( Ti I 
Starting Le l 
urn d 1.12 
Bore 1.00 ow 10 
“| “) 
Ni 2 OO ow 
Si Wing Pier: - 
Plar > 1 2 00 10 
\" ‘) 
Dr si) 
I t Foot 3 






FIG. 5. SCHEDULE FORMING FIRST LEAF OF ALBUM 


what man drilled a hole and what it cost for 
him to do it. 


Another! 


are the original records, 


important feature is that these pasted sections 
+] ] 


made by the men or 


Thev are not abstracts, they are 


copies or 
authority for their statements. Jack Sm 


in and shown his own record and will recognize it. <All 


the shop staff will have confidence in the story exhibited 


lition not alwavs roucht 


by the album This is a con 
about by highlv elaborate svstems worked on a centralized 
plan. 

We have shown in considel ble deta the stens up to 


proper 


this point, in order to emphasize the fact that the 


place to elaborate detail is at the startin pomt, in the 


shop, where alone detail is a matter of bread and 


significance wholly missing at either a 


] 
POssesses a ive 


later stage orata later date. Deta n t be piping-hot, 


or it Is of sl nade r varue, | e people who make the cle { il 
are the people who cal LIM the deta 
SRINGING THE Derart Intro Lint 


wav in which this detail is brought into line with 


Th 
the rest of the svstem must now be briefly discussed. As 
4] 


ls job, tiie’ 


soon as a job is finished. if it is a bonu bonus 


earned is worked out on the job order given to the man, 
and summarized on a stub at the foot of the order. This 


stub is then detached, credited to the man in his book, and 


nassed to the shop clerk to be in luded among his se tions, 
as mentioned. It thus finds its way both to the payroll 
and to the 

When a job is finished, notified hy 
daywork. bv the punched section mentioned, 


album. 

receipt of the bonus 
stub or, if 
the shop clerk, after all his sections have been pasted in 
the albums, proceeds to add the sections of all such fin- 
A further development 


The cost of every 


ished jobs, so as to find their cost. 


f the stub svstem comes into play here. 


{ 


job is summarized on a stub in duplicate, showing stand 
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ard cost and actual cost. These stubs have a distinctive 
color. One of these duplicates is at once forwarded to 
the superintendent’s office for entry on his master schedule 
(see last article), and the other is pasted on the leaf it 
refers to. It is also entered at the same time on a blank, 


showing entries thus: 


DAILY RETURN OF FINISHED JOBS ....... SHOP 
Order No. Part No. Process Stand. Cost Actual Cost Reason 
1061 7320 Turn 2.90 - rrr 

1065 8756 Millv* 3.89 4.24 Overtime 


*The mark v means increased cost, and calls foreman’s 
attention. 


A mark is made against all such jobs as have cost more 
than standard (or more than an agreed percentage of 
standard), and these are examined by the foreman, who 
puts his reason against them. An examination of the 
pasted sections will frequently explain the reason, such as 
“interrupted job” or “overtime.” In other cases the 
defaulter may be interviewed for an explanation. Any- 
way, the foreman’s attention is called promptly to all cases 
of increased cost and to these only. 

The total of finished jobs at actual cost is used by the 
accounting department to credit the shop and is also used 
as explained in the last article to give the foreman daily 
information as to the balance of work in hand in his shop. 
This is done by the shop clerk by taking yesterday’s bal- 
ance, adding today’s productive wages and deducting fin- 
ished jobs. This gives the new balance to be carried for- 
ward to next day. A columnar sheet makes each day’s 
figures comparable with the preceding days. 


SporLep Work 


Another byproduct of the sections is the matter of 
spoiled work. The number of parts good and bad being 
vouched for by the official punching the last section, the 
total parts spoiled are disclosed by the pasted sections, and 
when the job is being costed these are summarized on the 
duplicate stub. They are also listed on a special blank 
for the foreman’s investigation and note as to reasons. 
These reasons are tabulated as described in the last article. 

This is necessarily a very cursory description of the 
method of costing by sections, stubs and albums, but any 
one familiar with cost work will see how it can be modified 
and extended. It may be mentioned that in some cases 
the material issues (which are made on suitably ruled sec- 
tions and cut up and sorted to numbers after they have 
been priced out and the day *s total of issues taken off) are 
pasted in the shop album on the leaf corresponding to the 
part which the material is for. In other cases the material 
sections go to the superintendent, and are entered on the 
master schedule. This depends on the nature of the work. 

The method of advising each foreman of the cost of 
work done by the repair department or other shops is 
sufficiently obvious not to need description, 

Many details not given here will be filled in readily by 
those familiar with cost accounts. The control attainable 
over idle machines, over spoiled work, and over the regu- 
lar progress of jobs will be easily understood, but that over 
replacements, urgent lots and delayed work will be under- 
stood if the central fact that the whole history of each 
job as it occurred and as it is occurring appears on the 
leaves of the album of each order. We have only to pick 
this up to know all about the order and its present posi- 
tion, and to answer any possible question about it that is 
within the purview of the shop. I do not know of any 
other method that answers queries so minutely, and at the 
same time so authoritatively, as this. 
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Machining Right- and Left- 
Hand Threads on a Miller 


By Pretrer Lowe 


The accompanying illustration shows the method whic! 
is being employed by the Kempsmith Manufacturing Co. 
for milling internal threads. In connection with its new 
spindle nose it is necessary to furnish a collar with interna! 
threads. The collar is about 114 in. thick, half of th 
thread being right hand and the other half left hand. 

This makes a mean job to chase out with a single-point 
tool, and the company has therefore rigged up one of its 
plain milling machines with a 1014-in. universal dividing 











MILLING RIGHT- AND LEFT-HAND THREADS 


head and a type C vertical head, as shown, to thread 
these collars. 

The spindle of the milling head is inclined at the proper 
angle for the thread, which is 5 pitch and 434 in. diameter. 
The spindle carries a 60-deg. angular cutter. 

The dividing head is geared to the lead screw as in 
cutting spirals. With an extremely short lead such as 
this one it is necessary to drop the worm out of mesh with 
the worm gear and to gear directly through the spindle of 
the dividing head, cutting out the 40 to 1 ratio between 
worm and worm gear. 

The machine is also provided with a feed-reducing 
mechanism at the right-hand side of the knee, which re- 
duces the regular feeds to jy of their usual amount. 
With this arrangement it is possible to put an apprentice 
hoy on the job of cutting these threads, and the time is re- 
duced to about one-third of that required to chase the 
threads on a lathe. 


"5. 


~*~ 

Cast-Iron Shells have been made the subject of consider 
able discussion during recent months, and in connection 
therewith it has been stated that the iron used by the Ger- 
mans in the manufacture of shells is not of a particularly 
good kind. Through microscopic examination it has been 
found to consist of a mass of pearlite with graphite in the 
form of plate. Along with the graphite is a considerable 
quantity of free phosphide. The statement is summed up by 
the addition that the iron was evidently a strong iron of fair- 
ly low silicon made from ordinary foundry irons. 
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An Efficient Lap 

The true old saying, “There is nothing new under the 
sun,” was very forcibly brought home to me some 22 years 
ago. On assuming charge of a new department and 
looking over the tools, I found quite a pile of lead laps, 
which consisted of pieces of square iron, centered at both 
Flats 
and grooves were made by hammering in all possible man- 
ner, to expand the lap and so make up for wear. I did not 
Internal grind- 


ends, and lead cast round them to form the lap. 


expect much good work from these tools. 
ing had not made much progress, and as a fair amount 
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FIG. 1. AN EFFICIENT LAP 


of lapping had to be done, and | wanted to make a show, 
I set to and developed the lap as shown in Fig. 1. 

The short taper shank is made to fit the machine spin 
dle. The long 1-20 taper end is provided with three 
grooves to act as a driver for the lead sleeve. After the 
lead is round the shank it is turned two or three 
thousandths below standard size and provided with three 
The lap is then 


cast 


grooves, which are best cut in the lathe. 
ready for charging. 

The charging tool, shown in Fig. 2, is pressed and 
moved along the revolving lap, emery being sprinkled in 
between the two. The lap is now ready for work, and as 
it wears it is just bumped on to a hard block of wood, 
which will cause the lead sleeve to slip along the cone and 








L 


FIG. 2 








TOOL FOR CHANGING BAD LAPS 





so increase its diameter at a practically uniform rate. 
To do good work, care must be taken to keep the lap par- 
allel. If the amount of metal to be removed is over 0.001, 
several slightly varying sizes should be kept at hand. 
For bringing rehardened milling cutters which are out of 
round and contracted in bore not more than 0,001 In. to 
standard size, lapping has even up to the present proved 
as quick a method as any. I am well aware that metal 
can be removed quicker by grinding than by lapping, but 
a long and somewhat distorted cutter with a very small 
amount to come out in bore is not a simple job to set true 
in the machine. To go back to the origin of the lap. 
After several sizes were made and given a proper trial it 
was pronounced a new and an efficient tool, and some of 


my friends even thought it was worth a patent. But a 
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Letters from Practical Men 
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few weeks later, on a wet Sunday afternoon, I visited the 
library and in looking through an old book on mechanical 
engineering | had never heard of before, published then 
20 years ago, I came across, to my surprise, a sketch of a 
lap which the author had “pilfered” from my design. 

H. HeELLFRITSCH. 
Stockport, England. 


Tool-Post for Bench Lathe 


The accompanying drawing shows a bench-lathe tool- 
post which was made to replace a broken one of the usual 
The part A was recessed as shown in the plan and 
into the after the three 
cam surfaces had been cut on the adjoining surfaces of the 


type. 
B was made to extend recess, 
The cams were produced on a lathe geared fo! 
cutting a left-hand 
height of cam desired— 


parts. 


screw of suitable pitch to give the 


-about Yin. A 90-deg. groove was 
cut in the upper surface of B to receive the tool shank { 
and opposite the groove a spacer /) was inserted to insure 


the cap &£ being parallel to 6 when clamped by the nut 















TOOLPOST FOR BENCH LATHE 














F. The head of the bolt G was made somewhat larger 
than the T-slot in the slide rest and flattened on opposite 
sides to keep it from turning. 

We made the turning tools of a high-carbon drill rod, 
*; in. diameter, locating the cutting points not more 
than IQ in. above the center of the rod, that being the 
height of the lathe center with the tool-post arranged as 
To raise the tool as it wore down, B was held in 
A turned to the left by means of a pin in- 


All the parts were hard- 


shown. 
position and 
serted into one of three holes //. 
ened and tempered. 
The tool-post gave entire satisfaction, an added advan- 
tage being that it did not injure the edges of the T-slot. 
WILLIAM O. PETERSEN, 
Bridgeport, Conn. 
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Protractor with Offset Blade 


The illustration shows a B & S protractor with an 
offset blade. The blade and the body are flush, to allow 
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PROTRACTOR WITH OFFSET BLADE 




















for seribing lines on flat work. It also makes a very 
good draftsman’s protractor, as it rests evenly upon the 
board. 
JOHN KING. 
Pittsfield, Mass. 


Es 2} 


An Emergency Repair Job 


In a line supplying compressed air to a large plant one 
flange of a 6-in. pipe tee with a 4-in. outlet (as shown in 
the illustration) broke completely off at the point A. 
The break opened too much to maintain any pressure in 
the line, making immediate repairs necessary. As another 
tee of like dimensions could not be obtained without sev- 
eral hours’ delay, the broken one was patched, the fol- 
lowing method being employed : 

The casting was removed from the line and both pieces 
were clamped together in their original positions on the 
table of a vertical boring mill. The broken end was bored 
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AN EMERGENCY REPAIR JOB 


large enough to make a smooth hole 2, about 1 in. beyond 
the break, and while the parts were still clamped in posi- 
tion, a bushing C with 14-in. wall was forced into the 
bore, the vertical feed of the machine being utilized for 
a screw press. When the tee was again placed in the line, 
a set of rods D was substituted for the flange bolts, the 
two next to the side outlet being bent to suit. 

Although a new tee was soon on hand, the patched one 
has held so well for over two years that it has never 
been necessary to remove it. 


KF. M. A’HeaRN. 


Greenville, Penn. 
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A Useful Splicing Fid 


Some thirty-five years ago I made a set of splicing fids 
for a friend, which he is still using with both satisfac 
tion and profit. These fids were made in a set of four o: 
five for lines of ordinary twisted fish line from ;y to ¥', 
in. diameter. I afterward found this scheme just as use- 
ful on larger sizes of rope, such as are commonly usec 
in machine shops for slings, rope belting, box handles. 
eye splicing hooks or rings. These fids make the work 
of splicing much easier for the average machinist who 
is not very handy at this task. 

The principal trouble in making a long, short or eye 
splice is the difficulty for unaccustomed fingers to keep 
the unstranded portion of the line or rope tightly twisted 
while pushing it through the opening made with the 
tid in the running or main portion of the line. I have 
seen the strands wrapped or served with thread or smal! 
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USEFUL SPLICING FID 


string to keep them from raveling. This is unnecessary 
with the tool, Fig. 1, which is shown with the thimble, 
Fig. 2, removed. In Fig. 3 the thimble is shown pushed 
between the strands of a piece of rope. For small sizes of 
line the tool may be made entirely of metal, the pointed 
body being of a piece of carbon steel properly tempered 
and driven into the handle. The thimble should also |} 
of carbon steel, tempered, and the handle of either met: 
or wood. The thimble is a sliding fit on the point and 
stops against the shoulder marked A (Fig. 1). The front 
end of the thimble is slightly tapered and rounded down 
to the edge of the hole so it will readily follow the point 
when it is pushed between the strands of the rope. The 
rear end of the thimble ‘s bell-mouthed to prevent the 
strand catching while being pushed through the thimbk 
when it is in position, as shown in Fig. 3. 

In using the fid it is pushed through between the 
strands of a rope, the thimble being in place upon it. 
When the thimble is about midway through the rope the 
fid is withdrawn from the thimble, leaving it in the rope. 
The proper strand is then easily pushed through the 
thimble and pulled up to its place. The thimble is then 
pulled through the rope and off the end of the strand 
and placed upon the fid, which is ready for the next 


strand. 

After going around the rope three or four times the 
strands may be reduced in size by scraping or cutting 
with a knife, so that the splice will be neatly tapered off 
at the finish and not end so abruptly as when left full 
size. When the splice is done it may be laid apon the 
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floor, the foot placed upon it and rolled back and forth, 
or it may be placed on a bench and rolled with a piece 
of board. This operation settles the strand rounds and 
smooths the With this tool you are not obliged 
to open the strands of the rope too much to pass the splic- 
ing strand through it, thus preventing its distortion and 


rope. 


making a neater, tighter and stronger splice. 
J. P. Pouann. 
Springfield, Mass. 
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Cutting Automobile-Flywheel 
Teeth on Miller 


show a fixture for cutting large 
v The wheel shown is an automo- 
bile flywheel having cogs cut electric starter. 
There is much local work of this kind everywhere for 


The illustrations 
cearwheels on a miller. 
for an 
those who care to go after it. 

Referring to Fig. 1, the hub 
eive the index center, is bolted to the table: while the 
bushing B, which carries the wheel, fits over this with a 
running fit. The brackets F, bar 
iron bent at right angles, are each secured to the table 


A, having a center to re- 


which are made of 
with two bolts and are connected by the bars G, which 
ure shaped so they will not interfere with the mandrel or 
overhanging arm. ‘The index head D is bolted to these 
The work is driven through the pin /J/, 
fitted to the slot in the index 


bars. which ha 


ball 


2 


head spindle dog. 

















Fig.2 
Detail showing 
Fiq.! Cutting Large Diameter Gears in the Miller Work Clamps 


MILLER FIXTURE FOR FLYWHEEL TEETH 


Two clamps //, shown in Fig. 2, table 
m shims and touch the top of the wheel with a running 
fit. A slim tapered wedge J is placed between the table 
and the work while the cut is being taken by the cutter Z, 
and is removed while indexing. The table is fed vertically. 
kK. E. Larson, 


are bolted to tac 


Thompson, Iowa. 


ic 


Handy Screwdriver 


In setting and starting small screws in places in which 
it is hard or impossible to get one’s fingers, the following 
is useful: 

Take an ordinary straight penholder A and place two 
pleces of metal B about 22 gage or thinner so that two 


method 


thicknesses placed side by side will go readily into the slot 
in the screw-head. File the upper ends until they are the 
proper width to slip into the slot in the penholder without 
much side shake. Bow the ends outside of the penholder 
so that they will spring out. 

Now take the screw in one hand and the springy parts 
between the index finger and the thumb and spring 
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them together until the screw slot slips over them. Then 
let go of the springs and they will hold the screw. 
It is then an easy matter to start the screw in the 







place intended by sticking the holdet into the place de 






A 


B ‘ 


SCREWDRIVER FOR CLOSE QUARTERS 






and rotating the into the tapped hol 
After the screw is started the ordinary screwdriver maj 


s( ribed scTeW 





be used to drive the screw home. 





Ropert T. BARNeE?rT. 





Detroit, Mich. 
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ommon center head. The range of the tool is increased 





considerably by the movable plugs A and B. 

Although it has been designed mainly for internal use, 
Its application externally is also equally accurate. The 
and therefore 






line CD is a perpendicular bisector of 1B, 


rh the the circle. 





passes throu center ol 





L. E. 


OLSEN. 





Schene tac) . N. 





~ 






Uniformity in Grade of 
Grinding Wheels 





One of the hardest questions the grinding-wheel maker 





has to explain to some users of his product 1s, “Why don’t 






| cet the same produc tion with Various wheels of the Sailne 
the 


is espe ially true of surface-grinding machines, and par 





rade when grinding apparently same pieces?” This 






. which has reached 


Tv 


ticularly in the case of the vertical ty 






such a high development in recent vears. 
Nine out of 
nonuniformity in 





ten times the answer is, “Because of the 





hardness, toughness, or make up of the 





although they are supposed to 





pieces which are ground, 
This is particularly the case with cast iron 


the like 


Unbiased persons will agree that not all pourings of cast 





be the same.” 





piston rings, and 





in such pieces as sad irons, 






iron in the same foundry run the same in hardness. In 
of cases where two lots 





steels a'so. ao we not all KNOW 
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ordered alike were not the same’ The easiest thing to do 
when conditions are bad is to blame the wheel, and unfor- 
tunately this is too often done. 

No wheel-manufacturing company claims absolute uni- 
formity of grading, for no such thing is possible. There 
will ofttimes be differences in hardnesses of wheels, imper- 
ceptible in any known method of grading, which can be 
distinguished in use by an experienced operator, who will 
readily adapt himself to the variations by changing his 
wheel speed, work speed, depth of eut, 
or some other condition, whichever 
may be most convenient. 

The pottery industry, of which the 
vrinding-wheel-making industry is a 
direct descendent, is the oldest in the 
history of civilization, dating back to 
the days of the Egyptians, years be- 
fore the beginning of the Christian 
era. Yet the property of absolute uni- 
formity in vitrified ware (vitrified 
vrinding wheels) is as difficult of at- 
tainment today as it ever was. What 
ihe leading makers do—and this fact 
should be known and appreciated—is 
to work within limits of one-half a 
grade. 

I have before me the figures from 
a test of wheels in a New England 
textile-machinery plant. The work was 
vrinding cast-iron top and bottom plates for weaving 
machines. Cylinder wheels 16x5 in. in size were used on 
Blanchard vertical surface grinders. There were 14 
wheels in the lot, graded as carefully as possible by an 
experienced wheel inspector, and showing to him no per- 
ceptible difference in hardness. 

The record given below shows the number of square 
inches of cast iron cround by each of the 14 wheels: 


TABLE OF TESTS WITH VARIOUS WHEELS 


Wheel Square Inches Whee! iquare Inches 
Number Ground Number Ground 

l 16,288 S OS,645 

2 9 18,372 

3 10 39,428 

4 11 23,970 

5 12 61,318 

6 13 9,014 

7 14 33,440 





The castings were intended to be of the same hardness. 
As a matter of fact, those ground by wheel No. 13 were 
so hard that they could not be machined. Those ground 
by No. 12 were softer than the average. Those ground by 
wheels Nos. 3, 5, 6, 7 and 11 were more nearly uniform. 
In this plant they freely admit that variations in castings 
occur, 

Other conditions which tend to work against an identi- 
cal production day after day from wheels of the same 
grade, on work supposed to be the same, are differences in 
amounts to be removed from apparently similar pieces, 
difference in workmen operating the machine (whether 
they keep the wheel sharp and clean or permit it to become 
badly glazed). 

I trust these comments will bring forth further con- 
tributions on this subject. 

JAMES O. SMITH, 


Vice-President, American Emery Wheel Works. 


Providence, R. I. 
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Trolley Wire in a Drawing 
Room 


The above heading may sound amusing; neverthele- 
it is a matter of fact, for I have installed one in my oy 
drawing office. 

In the valve and fitting line of business many differe 
data sheets and standards are used which govern <i 
sign to a certain extent. Among these are the following 





A TRAVELING DATA SHEET 


Briggs standard pipe threads, acme standard threads, 
standard and extra-heavy flanges, radius of fillets used 
on foregoing items, dimensions of C, I. flanged fittings. 
dimensions of C. I. screwed fittings, decimal equivalents, 
wire gage tables, clippings of useful data from American 
Machinist and other useful tables. 

All these tables were blueprinted and then pasted on 
a large sheet of cardboard, 36x24 in., and tacked to 
wooden frame. ‘Two small pulleys were attached to th 
top of this frame and run on a brass wire which extends 
the whole length of the office, about 9 in. out from thi 


windows and 5 ft. 6 in. from the floor. This brings the 


board within easy reading distance of any one of the seven 


draftsmen, and a gentle push will send it the whole 


10-ft. length of the room. The wire is attached to thi 
end window frames by two angle brackets in the manne! 
shown. The traveling sheet is kept up to date and roon 
is made for additions. 

This arrangement relieves the draftsmen of the nec 
sity for keeping a number of blueprints lying on thei: 
tables, or pinned on the walls, which is the usual un 
tidy custom. 


Paterson, N. J. F. J. Hipperp. 


>. 
=. 


Taylor Memorial Meeting 


The Society to Promote the Science of Management issu 
a cordial invitation to all persons interested in scientifi 


management and the work of Frederick W. Taylor to attend 


the special memorial meeting to Mr. Taylor, to be held at 
8:15 p.m., Friday, Oct. 22, in Houston Hall, University o 
Pennsylvania, Philadelphia, Penn. 

The program includes as speakers several who have bes 
closely associated with Mr. Taylor in important periods « 
his career, and important phases of his work. Distinguish« 
leaders of the movement in foreign countries are prepari! 
appreciations which will be read. 

The secretary of the society, Professor Henry W. Shelto: 
Hanover, N. H., will be glad to assist those interested wit! 
further information. 
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| Discussion of Previous Question 
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Separating Punchings 


On page 359 George F. Kuhne shows a 
separating punchings by using a tube. The illustration 
herewith is what I believe to be a somewhat cheaper 
method for doing the same thing, and at the same time 
covers a much larger surface and will take care of more 








SEPARATING PUNCHINGS 


punchings than the attachment shown in the original 
article. 

By referring to the sketch it will be seen that the 
separating fixture consists of the piece A which clamps 
and fastens the sheet-metal scoop-shaped separator B 
to the die bed by two #-in. screws. The blanks and 
scrap punchings then fall into the pans as noted. 

CHARLES DOESCHER. 

Waterbury, Conn. 

on 


Paying the Small-Shop 
Workman 


The article entitled “Paying the Small-Shop Work- 
man,” on page 49, raises some new points on the inex- 
haustible topic of shop efficiency and wage paying. It 
goes without saying that the efficiency of any foreman 
is much greater in the small shop than in the large; but 
to limit the large-shop foreman’s capacity to 30 or 40 
workmen brings to my mind Mr. Van Deventer’s story 
of the train dispatcher and the machine-shop foreman. 

The capacity of any foreman depends on his capability 
and on the nature of his work, and I know of shops in 
the old country where the foreman and one assistant 


method of 
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look after from 100 to 140 men, the foreman of course 


being responsible for the whole of the shop. In so large 
a shop the foreman’s extra duties, such as the chasing 
of work and tools, piecework rating, scheming out new 
tools and a mass of clerical work, will not at the best al 
low him more than 444 hr. out of a 9-hr. day on actual 
labor supervision, and he is sometimes lucky if he gets 
that. 
we have 900 hr. of labor requiring supervision ; and work 


Assuming only 100 men at 9 hr. per day per man, 


ing on the percentage plan only 4% per cent. of the 900 hr. 
of labor is under the actual supervision of that foreman. 

At first sight this would appear insufficient; but it 
works, and works well. The percentage plan, like so man) 
other schemes, looks all right in theory, but in practice 
the conditions are totally different, and that is why it 
works out right; it is neither possible nor necessary to 
give a fixed percentage of supervision to any and every job 
and to each man. 

Taught by necessity, the natural inclination of the fore- 
man is to assign the jobs (as well as the rush will allow) 
to the men in accordance with their various capabilities 
and training; and the degree of his success depends to a 
great extent on his own organizing ability, knowledge of 
his men, and the time at his disposal. According to his 
judicious distribution of jobs and the training of his men, 
he will have to spend more or less time with any given 
job, some jobs and men requiring perhaps no supervision 
at all. 

P. W. Dog.t. 
Jersey City, N. J. 


Bo) 


Machinist Instruction in the 
PubliceSchool System 


The article on page 341 by Mr. Heald, as well as the 
one on page 159 by Mr. Tolman, on “Machinist Instruc- 
tion in the Public-School System,” has been of such inter- 
est to me (being also an instructor in machine-shop train- 
ing) that I could not let it pass by without expressing 
my views in the matter of exchanging ideas and imparting 
in detail such methods of instruction as have proven most 
effective in arriving at the desired result. 

The equipment of this school shop is such as enables us 
to make a great variety of machine parts and construct 
most any class of machinery, of course within the limits 
and capacity of the tools. Our classes usually consist of 
about 15 boys each. It is the aim of the institution to 
have all the apparatus necessary not only to illustrate 
the fundamental principles in a thorough manner, but 
also to make an abundance of practical work available 
to the student. This soon develops some skill even in the 
most backward boy and creates interest and industry at 
the start as well as throughout the course. 

The class of work done during the fore part of the 
course consists of a series of elementary exercises involving 
the use of the measuring instruments, vise, chisel, ham- 


mer, file, scraper, cutting tools, ete. As these exer- 
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cises are of no direct value when finished, they are so de- 
signed that many different principles are taught from one 
piece of material. For instance, a generous-sized block 
of cast iron is first chalked over and a layout of scribe 
lines put on it. Of course the student works from a 
blueprint on which the essential points pertaining to the 
particular subject are set forth. There is also a time al- 
lowance specified on these exercises, as well as a designat- 
ing number, say 1A, which the student uses in recording 
his time on the daily time sheet. On completion of the 
exercise the block of metal is put into bin 7A and the blue- 
print is pigeonholed under the student’s name. The block 
of metal 1A now becomes the material for a chipping 
exercise, on the completion of which, the block becomes 
2A, and so on to filing, scraping, drilling, counterboring, 
ete., until it becomes so honeycombed and cut away that 
it is too frail to operate upon further. This method is 
also followed in the lathe and other machine work, but 
in an elementary way. Great care is exercised in encour- 
aging accuracy by specifying limits even in this simple 
work, 

All the blueprints are filed during the month under the 
student’s name when he has completed the exercises, and 
at the end of the month the time consumed on them is 
compared with the time allowance in order to arrive at a 
shop mark for the month. If the time consumed just 
equals the time allowed, the student is given 90 per cent. 
If the time consumed is more than the time allowed, the 
time in hours is subtracted from 90 per cent., and if he 
consumes less time than the allowance, the difference in 
hours is added to 90, thereby arriving at marks that 
rest entirely on merit. The time allowances have been 
carefully determined and so set that the ambitious stu- 
dent with some little effort can easily raise his standard 
10 per cent. during the month and thereby make 100 
per cent. in shop work. 

EK. H. Kreper. 

Lancaster, Penn. 

bcd 


Hiring and Training Men 

The articles in the American Machinist on the cost of 
hiring men have been very interesting to me, for so long 
as the wage cost is the greatest item of total cost, the hir- 
ing and training of men is the most important part of 
manufacturing. When a man applies for work is the 
best time to prevent him from being discharged later. 
Every discharge is an acknowledgment that a blunder 
was made when the man was hired or that the conditions 
in the shop are faulty. 

We all have seen red-tape and reference juggling as the 
main features in hiring employees. This method is simply 
to take some unknown person’s likes and dislikes or per- 
sonal relations with the applicant as the main factors in 
deciding one of the most important transactions in busi- 
ness. If one letter of recommendation will give us a 
true idea of the applicant’s value on our work, another 
will give a false idea which may do more harm than the 


other did good. 

From personal experience of being engaged by various 
methods, and also through employing and training others, 
I have reached the following conclusions: The person 
who is doing the employing should know by personal ex- 
perience the minutest details of the work for which he 
selects others—in particular, designers, tool makers and 
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machinists; and he should be the best man available fo 
telling what the applicant’s personality is from has fea 
tures, manner of talking and actions. 

A prominent manufacturing expert uses the following 
method of picking out men: The applicant is given tl 
impression of having a friendly talk with a coworker about 
current topics, sports and recreations, gradually drifting 
into a discussion of manufacturing methods. The mai: 
questions to the applicant are: How would you do this: 
What operations, equipment and class of operators shoul 
be used? How would you select and train them? How 
much should each item cost? 

After the employing agent knows the ability and per- 
sonality of the applicant from this examination, othe: 
questions are mere side issues. This is the only instance 
within my knowledge that is worthy to be called scientific 
hiring. 

It may be that some good and all incompetent appli- 
cants would not like too strict an examination, but most 
good mechanics will gladly answer any question regard- 
ing their ability rather than write down their size, age and 
color and history of their family trees. 

In a place where the operations are laid out before- 
hand and instructors are at hand to start the operators on 
the right track, previous experience may be as much of a 
hindrance as a help. The selection of machine operators 
is a matter of personality-reading only; the better wi 
know the work we want done, the simpler it is to select 
the proper person to do it. 

If it is important to get the right worker in the right 
place, it is next important to have conditions so that thie 
operators will feel that they are treated like respectable 
beings. The best way to get that spirit in the shop is 
to make everybody see that everybody else is treated with 
unquestionable fairness in money matters as well as ad- 
vancements, which of course is also a money matter. Thie 
feeling prevails in many places that when an operator has 
been instructed to do one class of operation satisfactorily 
it is losing money to advance him to something else and 
instruct him over again and take a new operator from 
the outside and instruct him in the first man’s work. 

This is a wrong idea, because any operator will feel 
that if he is doing well for the company he should be 
given the better class of work rather than see it go to a 
new comer. This feeling benefits no one, because the 
operators will not be in the right spirit, and will quit 
more often than under the reverse condition. 

But an operatcr does object to being shifted about and 
compelled to learn new work if it does not bring more 
money or better working conditions. The much-talked-of 
monotony of repeated operations is a mistaken idea of the- 
orizing outsiders as far as mechanical operations are con- 
cerned. The fact is that when an operator is learning a 
new operation the muscles and mind are working much 
harder than is required after the operation is mastered, 
and nearly everybody likes the easiest way best. 

This fact of personal inertia is a very important one 
to have in mind when planning changes that will place 
the operators where they are best fitted to be, or to make 
working motions shorter or less in number. A few friendly 
words of explanation to make sure that the operators see 
the advantage of the new arrangements and get the under- 
standing that they are considered as intelligent beings is 
the most effective and inexpensive way to overcome the 


objections to changes. 
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After the operators are used to the new arrangement 
they will appreciate the advantages and have more re- 
spect and confidence in the management and feel better 
satisfied. A high yearly percentage of employees leaving 
a shop is due partly to the quality of the persons hired 
and partly to the way they are treated. 

I would like to see an exchange of ideas through the 
American Machinist by men who have had actual exper- 
ience in hiring and training men. Comments from those 
who have reasoned from effect back to cause will be most 
helpful. 

E. Estwina 
Bridgeport, Conn. 
- 


Determination of Capacity of 
Elliptical-Shaped Tanks 


On page 875, Vol. 42, is given a method of obtaining 
the area of the cross-section of elliptical-shaped tanks. 
The formula given was 
a?+62+c¢2+4+d%?+e?+ D? 


6 x 0.7854 





Area = 


Suppose a case where d = 9.2 and D = 17.4—the for- 
mula holds true when the intermediate lengths are 16.1 
and 13.55. But suppose we had longer values for the in- 
termediates, which would be more likely, say, 15 and 11. 
Then, placing the values in the formula, 

121 + 225 + 225 + 84.64 + 121 + 302.76 _ 29 y 

6 
and therefore, according to the area given, 
141.3 
The area as obtained by the usual formula used, 0.785 


Dd, is 


179.9 * 0.7854 


160.08 & 0.7854 = 126 
Since it is easy enough to tell by direct measurement 
which is the largest diameter and which is the smallest of 
any ellipse, such a long method as that given seems 
necessary. 
W. L. Tryon. 
Schenectady, N. Y. 
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Casting Nuts on Screws 


The article on page 250 reminds me of a personal ex- 
perience of the same nature and of certain difficulties 
and their solution. One job consisted of casting nuts 8 
in. long on steel square-thread screws of 114 in. diame- 
ter, 44 in. pitch, 4% in. lead—that is, double-threaded 
with the thread 14 in. deep. Slight errors in lead, slight 
taper in the diameter and varying thread thickness com- 
bined made it difficult to remove the nut unless it was 
subjected to violent peening. The cure lay in turning 
the screw tapering, slightly but positively, and making 
the thread-space narrower at the boifom than at the top, 
something after the Acme style. In this case the screws 
were merely polished with graphite, not coated as in the 
ase detailed by your contributor. 

The slight taper had no deleterious effect because the 
longitudinal movement of the screw was only about 
114 in., a small portion of the contact length. The nuts 
were bronze. 

A similar difficulty in casting babbitt nuts was over- 
ome in a similar way. In this case, however, the work- 
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ing screw could not be utilized for the casting mandrel, 
since it had two fast lead-thread spaces running along it, 
one right-hand, the other left-hand, as in the fast power- 
traverse screw of the Gisholt turret lathe. For each screw 
two nuts were required, one to fit the left-hand thread, 
the other to fit the right-hand thread. ‘The screws were 
subject to slight variations, hence the casting screws wer 
made a few thousandths of an inch larger in diameter at 
the top and also at the bottom of the thread and slightl) 
narrower in the thread space. Two such casting screws 
were needed—for the right-hand and left-hand nut 
respectively. The cast nuts were a fairly good fit on the 
working screws and quite good enough for the purpose. 
To free the nuts cast in this manner, it is necessary in 
every case to mar their exterior with hammer blows, 
hence they cannot be machined before removal. They can, 
however, be very readily turned by usin + a mandrel ground 
to fit the slightly tapered hole formed by the top of the 
thread in the nut. 
W. 


FRANCIS SuAw. 


Manchester, England. 


> 
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Cutting Large Gears on a 
Cincinnati Miller 


On page 381 Mr. Harsley illustrates a device for cutting 
a gear too large to be cut in the ordinary manner, using 
when the 
form tool shown was made, there were no ready means 
at hand for cutting the slots. A dividing head was avai! 
able for the miller, but no chuck to hold the piece. The 
form could not be cut while in a mandrel, owing to the 


the dividing head directly. Some time ago, 
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METHOD USED TO MAKE THE TOOL 
fact that the slots run to within \4 in. of the hole. By 
applying the same principle as shown on page 381, in a 
somewhat different form, the job was successfully fin 
ished. 

The part shown at A was turned on a mandrel and the 
18 notches cut, using the dividing head. This part was 
then sweated to the form tool to be cut, a piece of 3-in 
rod through the holes locating the pieces while sweating. 
The screw wa. made a good fit for the pawl so as to insure 
against lost motion. It will be observed that the pawl i 
constructed s, as to have leverage at the spring end and 
by using a rather sturdy spring no clamps were necessary 
to hold the job in place. The form tool and part A are 
located on a stud B which was made a good fit. For each 
succeeding cut the pawl was disengaged and the part 
A moved one notch for the next cut. In this manner 48 
slots 0.020 in. wide by 0.020 in. deep were satisfactorily 
cut. | 

GusTAVE A. REMACLE. 


Newark, N. J. 
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Relation Between Production 
and Cost 


I have followed the discussion between Mr. Gantt and 
Mr. Church with much interest, because the subjects of 
production and cost constitute my own business and | 
have looked upon Mr. Church as a master. Taking the 
four points in Mr. Gantt’s letter, on page 385, in their 
order: 

1. As to the principle being only partly true, it seems 
to me that the principle as laid down by Mr. Gantt is 
absolutely true, but I think Mr. Church did well to point 
out the danger of assuming that the segregation of ex- 
pense should be upon a percentage basis, which Mr. 
Gantt’s statement of the principle might seem (to some) 
to imply. Mr. Church points out very clearly that, if the 
means of separating the portion of expense belonging to 
the production from that chargeable to lost opportunity 
to produce be not a reliable means, the results may be 
dangerously misleading. 

2. As to the difficulty of finding the proper burden, 
Mr. Church again calls attention to some features which, 
like thorns, guard against a too hasty grasp of an attrac- 
tive principle. A case in recent practice illustrates this: 
In a sheet-metal industry several men (riveters) were 
replaced by a small electric welder. Shortly after the 
latter was installed, a director of the company made the 
criticism that the new tool was often idle. A hasty ecalcu- 
lation showed him that, while the welder was earning 200 
per cent., compared with hand riveting, the capacity of 
the rest of the shop would have to be more than doubled 
to put this small tool in balance. Under such circum- 
stances, it seems hard to convince the “business man” 
that more than 50 per cent. of the overhead charge on this 
tool should be kept out of costs and charged directly as 
(part of) loss due to idle capacity; yet this is not only 
what the theory calls for, but in actual accounting pro- 
cedure it is the more practical thing to do, as the “busi- 
ness man” soon realizes if he will but take the trouble to 
study the matter in actual practice rather than in theory. 
And I agree with Mr. Gantt that “in actual practice the 
difficulties appear to vanish quite rapidly”—that is, after 
the problems of installation have been squarely met and 
overcome. 

3. As to the disinclination of manufacturers to keep 
the “unused burden” out of costs, I can agree with my 
master because, as a manufacturer, I took this view when 
making my first installation of the production-factor 
method. But after this practical experience with it and 
further study and practice in a variety of industries, my 
mind has settled to a strong conviction that it is wrong in 
principle and absurd in practice to add to the true cost 
of doing a thing the wholly misleading cost of not doing 
that thing or any other thing. 

4. As to the proverbial friction between engineer and 
accountant, perhaps the less said the better. 

Engineers commonly realize that the weight of moving 
parts may be such that, when working in one direction 
most of the necessary power is absorbed by the mechan- 
ism, while in the opposite direction no power at all is 
required. 

A somewhat similar condition obtains in cost-account- 
ing methods whereby seemingly impracticable but highly 
desirable statistical results may be carried by the current 
of necessary routine of payroll and other office work; 
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while, if advantage be not taken of this, the simples 
scheme may be working against gravity and the resultant 
duplication, confusion and friction damns many a wel! 
laid plan. I think that many engineers who undertak: 
cost-accounting installation fail to realize how much ther 
is to be known on this side of the problem. 

On the other hand we come across cost systems installe 
by accounting firms of the highest reputation as account- 
ants, which fall down utterly either in actual practice o1 
when subjected to an analysis carried out on modern shop- 
operating lines. 

This subject is rapidly assuming the dignity of a 
science, and past pretensions are melting away. Thi 
manufacturer is demanding more ability to forecast and 
less and less of the historian in his cost man, and I can 
not entirely agree with Mr. Gantt that the engineer should 
have a monopoly of the forecasting; rather, I feel that 
the cost man must recognize his position and see that he 
has some technical foundation to build upon. 

Wittiam E. M. McHenry. 

Philadelphia, Penn. 


\Why Not Give the Applicant a 
Square Deal? 


I have read in the American Machinist about “the cost 
of hiring and firing men.” Now it is all right to hear 
that and learn what it costs; but what does it cost an 
applicant to obtain a job? You will read about how some 
companies have everything nice for their emplovees—din- 
ing rooms, first-aid, ete.—and if you answer one of their 
advertisements for help and don’t happen to be selected, 
you will not hear a word from them. If the applicant is 
out of work, which he generally is, he will wait about a 
week and then think, “Well, I guess I won’t hear from 
that company” ; and he loses a week’s wages and don’t get 
any work. Now would it not be a square deal if the com- 
pany would just drop him a card and say “Nothing 
doing”? He would think more of the company for doing 
that than not to answer at all. 





Tuomas B. Bracey. 
Sunbury, Penn. 


BS 


Speedy Thread-Roughing Tool 


B. E. Henry is quite right when he says that the tool 
shown by him in Vol. 43, page 298, is not used as much 
as it should be. 

Recently in a shell-producing plant they had 300 nip- 
ples of tubing of about 2 in. diameter. The nipples were 
21% in. long ‘and threaded for half their length. They 
were used to protect the thread in the fuse plug while the 
varnish was being poured in and out of the shell. When 
[ was given the job 50 had been made, and I was told 
that it had taken between two and three days to finish 
the number. The previous operator had used an ordinary 
threading tool and a regular cutting-off tool, making it 
necessary to reset the threading for each nipple. I used 
a threading tool the same as shown by Mr. Henry and fin- 
ished the thread in two cuts. T ground a cutter to cut 
them off and simply changed cutters, the holder being left 
in position. The time was reduced to 5 min. for each 
nipple. 

Grorce HEAL. 

Buffalo, N. Y. 
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Board of Naval Advisers 

Secretary Daniels has won for himself front-page posi- 
tions, leading columns, display type and other features of 
publicity that must warm his heard indeed. The board 
of distinguished naval advisers has at length been ap- 
pointed, and some 30 typewritten sheets of matter given to 
the press, describing the careers and qualifications of its 
members. Thomas A. Edison has consented to act as 
presiding officer, and with him are to be associated the 
22 distinguished engineers and scientists selected by 11 
of the foremost national engineering and scientific socie- 
ties. 

A great honor has been conferred upon these men 
through their selection as representatives of the best Amer- 
ican engineering and science and through being intrusted 
with such a tremendous responsibility as that of pointing 
out the means for our national defense. As loyal Amer- 
icans we may expect that they will put the best of their 
experience and effort into the work before them. Let us 
hope that they will at once shake themselves free from 
the implied instructions contained in the announcement 
of Secretary Daniels, and allow their own constructive 
methods to plan the work that they are to undertake. 

It is difficult to refrain from offering decided objection 
to the outline of the work before this board as given in 
the Secretary’s statement. This is: 

Desiring to make available the latent inventive genius of 
our country to improve our navy, a short while ago I re- 
quested Thomas A. Edison to become chairman of an advisory 


board of eminent men who would make up the board Mr. 
Edison, with the patriotism characteristic of American in- 
ventors, accepted the call to duty. The plan adopted for 


selecting the members of the advisory board was as follows 

I requested 11 great engineering and scientific societies 
to select by popular election two members to represent their 
society on the board. The result has been most gratifying 
I have received the nominations of all these societies and 
have accepted them, and it only remains to have a meeting, 
orzanize and determine the method of procedure in order to 
utilize to the best advantage of our navy this mobilization 
of the talent and genius of our country. The response of the 
societies invited to codjperate in the great undertaking in- 
dicates a patriotic enthusiasm awakened by this call to duty. 


Through this statement run _ the 
“talent” and “invention.” All thought of technical re- 
search is missing. To be sure, popular fancy will be more 
stirred by announcing that the inventors of the country 
are to make use of their great genius in preparing for the 
national defense than that technical study and investi- 
By the same token, some 


ie 
ideas, “genius, 


vation are to be called upon. 
of the men who have accepted positions on this board are 
venerally looked upon as great inventors, without any re- 
alization of the enormous amount of research work which 
has entered into their labors. But actual results will come 
from the engineering and scientific resources of this coun- 
try. The careful, conscientious digging for facts and 
nformation will carry us further than the sudden inspira- 
tions of inventive genius. 

The record of the technical achievements inspired by 
the present European war conclusively proves the truth 
if this assertion. All of the devices and implements 
that we hear so much about are old in conception, and 
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Editorials 
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have attained their importance merely because of pains- 
taking development. The explosive shell of today is the 
bomb shell of previous wars; shrapnel was invented more 
than one hundred years ago; liquid-fire of the battlefields 
in Flanders and Poland is but a twentieth-century form 
of the Greek-fire of the ancients ; the prototype of the gas- 
shell is a Chinese stinkpot; submarines have had a half- 
century of experimentation and trial; the aéroplane was 
made ten years before this war began, and airships are 
much older; finally, rapid-fire guns have had nearly two 
hundred years of improvement since the first British pat- 
ent was issued for them. (As a matter of interest, this 
patent barrels with circular holes to 
bullets against Christians, and barrels with square holes 
to fire square bullets against Turks.) 

Thus it is a pity that the statement announcing the 
forming of the Board of Naval Advisers could not have 
written from the technical and scientific viewpoint, in 
stead of from that of the inspirational perspective of the 
long-haired inventor. 


shows fire round 
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Rough Gages for Munitions 
A minor present need in the manufacture ef munitions 
of war is rough W here 
cartridge cases are being produced in enormous quanti- 


gages. forgings, shells and 
ties there must be a correspondingly large number of 
sets of gages, both for testing the work as it proceeds 
through the shop and for preliminary and final inspec- 
tions. In connection with many contracts the purchaser 
has supplied one set of gages, leaving it to the shop to 
make as many duplicates as are needed for the volume 
of work to be handled. 
of other has not 
The result has been an insufficiency in some cases, and in 
and constructed that 
The who has 


never designed or made gages is very apt to discount the 


In many instances this producing 


sets been an problem to solve. 


easy 
others gages so poorly designed 
they were practically unserviceable. man 
amount that a piece of steel will spring and to design 
too light. 

A help to every shop that has taken or contemplates 
taking orders for munitions would be sets of roughed-out 
gages that could be bought and finished to dimensions 
and limits. the nature of 
a series of well-designed and struck drop 
forgings. The volume of demand is undoubtedly sufh- 
cient to pay for making dies for quantity production, 
It seems surprising that someone has not already turned 


These would naturally be in 
carefully 


to this detail of war-munition manufacture, 

This need is something that our own War Department 
would do well to realize and prepare to meet in case it 
becomes necessary to make munitions in large quantities 
for some United States emergency. A little planning in 
the beginning will save many dollars and much time in 
duplicate manufacture. This great truth is especially 
forceful in its application to preparing gages and to 
inspecting parts. 
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New Shop-Lighting Code 


A description of the new code of lighting for factories, 
mills and other work places recently prepared by com- 
mittees of the Illuminating Engineering Society and pub- 
lished by that appears elsewhere in this 
After a study of existing legislation for a number of 
years by several experts two committees of the society, 
composed of representatives with wide experience in the 
lighting field, have during the past vear developed this 
code to aid shop managers and executives in systematic 


society issue. 


efforts to improve their lighting and also to assist state 
and municipal authorities in the drafting of rules and 
regulations as a basis for legislative enactments. 

The peculiar difficulties in the formulation of a work- 
ing code of shop lighting as outlined in this article seem 
to have been met and dealt with in such a way as to insure 
a valuable guide for work in this important and growing 
field. 
years following the marked attention paid to shop lighting 
and the widespread efforts leading to improvements. The 
American Machinist has taken the attitude from the start 
that any work done to improve lighting conditions as they 
existed eight or ten years ago were not only well worth 


The need for such a guide has been felt for several 


while but an absolute necessity in terms of modern ideas 
of efficient shop operation. The articles which have ap- 
peared in these columns from time to time since the start 
of this new movement in the lighting field and dealing 
with various phases of shop illumination have emphasized 
this attitude. 

It is a matter of satisfaction that the art of illumination 
has reached a sufficient point in its development to permit 
of the formulation of a code of this kind, and the liberal 
treatment of both natural and artificial light covered by 
the code articles and sections should prove exceedingly 
helpful to those who are responsible for this branch of 
the shop equipment. 

Of particular importance in the method of treatment is 
the pointed presentation of the articles of the code at the 
start. The explanatory rules and notes follow in logical 
order and give to the articles themselves a clearness which 
could hardly be realized if mere rules alone were resorted 
to without due explanation. One of the most interesting 
features in the articles is the plan of specifying illumina- 
tion intensities for the requirements of artificial light. 
This places the problem on a practical measurable basis 
in its relation to the actual light on the work rather than 
depending on the old time-worn method of centering 
attention on the lamps more or less irrespective of the 
results they might or might not accomplish in illuminat- 
ing the objects for wifich they are installed. 

Considerable emphasis is placed on the importance of 
performing illumination design and installation work in 
conjunction with an expert who Is capable of applying 
judgment in the plans and specifications of lamp and 
wiring installation schemes. It seems quite reasonable 
that engineering assistance should be solicited in a line 
of work which involves so many factors and which is fur- 
thermore subject to so many modifications that may be 
brought to bear on the result if one is acquainted with 
all the methods available for a given location. 


The treatment of natural lighting, which seems so 


closely allied to that of artificial light, in reality forms a 
distinct subject, and in the main is so treated in the code. 
It is reasonable to assume that of the two problems that 
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involving natural light is least understood and usually 
receives the least attention. The fact that natural light 
is cheap should not lead to a neglect of this item, and 
the code seems very much stronger because it has not been 
limited solely to artificial light, but treats fully and ii 
considerable detail the other equally if not more import- 
ant subject of natural lighting. 


* 


Attitude of Employers Toward 
Military Training 


One of the important national questions before the 
American people today is, “What shall we do to prepar 
ior the emergency of war?” Any plans to increase our 
preparedness must comprehend some form of military 
training for a large number of our young men. It is 
gratifying to see the attitude toward military training 
already taken by a few large companies. 

The Pennsylvania R.R. is reported as having prepared 
a plan whereby its employees can obtain vacations or 
with pay to take instruction. A_ recent 
announcement outlines a similar generous offer on the 
part of the Packard Motor Car Co. These voluntary 
acts show the responsibility that the officials of the com- 
panies feel toward their country, and the willingness to 
aid and coéperate in preparing for the national defense. 

Many other firms will take a similar action, particular- 
ly if Congress works out a more comprehensive scheme 
for military training than the one under which our state 
militia is now organized. No other course is conceivable. 
Manufacturing and business organizations that enjoy 
rights, privileges and protection under our national 
laws must realize the duty of upholding the Government 
in preparing for emergencies. 

Many have marveled at the industrial achievements 
of Germany during the present war. Her shipyards are 
said to be turning out a submarine every week; the 
airship factories, a Zeppelin every month; and her gun 
and ammunition plants, enough material to fight a war 
on each of two long battle-fronts. Is it not possible 
that the military spirit of her workmen, fostered in many 
cases by the regular army training, is largely responsible 
for these tremendous industrial achievements? Is it 
not possible that military instruction in this country 
would serve us in a similar way in a national emergenc\ 
of war? Would not an ammunition maker who had 
spent a few weeks in camp appreciate the need of shells 
and cartridges more than one who had never been in 
drill, or fired a rifle, or served a field gun? Would not 
a railroad employee appreciate more the need of rushing 
army freight if he had received a few weeks of military 
training ? 

If any of these beliefs is true, it is an additional 
reason why some general practice of providing for 
vacations or leaves should be worked out among manu- 
facturers. The details of the most acceptable method 
form a subject which could very well be taken up by 


leaves such 


some of the large associations, such as the Nationa! 
Machine-Tool Builders’ Association, National Metal 
Trades Association and the National Association ol 


Manufacturers. Uniformity of treatment of employees 
in this particular, as in others, is conducive to the benefit 
of the industries. Here is an opportunity for the exer- 
cise of 'eadership in working out the best methods and 
urging their general adoption. 
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Dynamic Balancing Machine 


In the design of the balancing machine shown in 
Fig. 1, the Dynamic Balancing Machine Co., Philadel- 
phia, Penn., proceeded on the assumption that the object 
of such a balancing machine is to balance, dynamically, 
the body to be tested; that is, to actually place such 
a body in running balance and not merely to indicate 
whether or not it is in balance. The design is further 
based on the theory that the body to be tested must be 
statically balanced, and such static balance must after- 
ward be preserved by means of introducing a couple of 
forces, not a single force; that is, by drilling two holes 
or adding two weights in a manner that will not disturb 
the static balance, while remedying the possible lack of 
dynamic balance. 

The machine illustrated is of a horizontal type. It 
consists of two tailstocks 7’ supporting the body B, which 
is maintained in rotation by the motor M. Associated 
with the (crankshaft or other piece of 
machinery) there is a so-called cage C made in halves 
and secured to the body. The cage itself is in perfect 
balance originally. Therefore, if the combination of the 
cage and the body is out of balance, this can only be 
hecause of the unbalance of the body itself, The cage 
has certain sliding elements in it, which can slide parallel] 
to the axis of rotation; therefore, by so doing the static 
balance is still maintained, while the dynamic balance 
will be altered for better or for worse by this displace- 
ment, according to the sense in which the displacement 
takes place. The problem is to so adjust the rods FR that 
the combination will be in perfect dynamic balance, As- 
suming that this is done, one need only note the relative 


body any 





position of the rods to see just what is to be done to the 
body to put it into perfect balance. 

The cage is merely a device that shows this displace- 
the cage Fig. 2 


The three disks C are 


ment. The enlarged view of shown in 


will make the construction clear. 
made in halves and are connected by steel rods such as 
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FIG. 2. 


CAGE 


R. Each rod is provided with a rack S sliding inside of 
it. One of the removable racks S is clearly shown in its 
extreme position when moved to the left as far as it will go. 
the so-called 


The 


The motion of the racks S is controlled by 


fans F, which can rotate but not slide on the rods R. 
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fans PR are threaded inside and engage the racks S so that 
the latter can be moved either way, and the displacement 
of the centers of gravity of the racks S can secure the 
desired couple which is needed to obtain the proper run- 
ning balance of such a combination. 

The fans F can be revolved while the cage is running 
by compressed air supplied by the hose H and controlled 
by three-way cocks V, so that it is not necessary to stop 
the system to change the respective positions of the racks 
S. Each rack is provided with an indicator K that shows 
the actual displacement on the scale G. This machine 
can be built in any size and can be made vertical as 
well as horizontal. 

we 


Cold-Saw Cutting-Off Machine 


The machine shown is calculated to be especially adapt- 
ed for cutting off bar stock for shells. It is arranged 
to operate on three 35¢-in. bars at a time. While greater 
feeds are possible, a feed or saw-advance of 2 in. per 
minute on a three-bar operation, and 244 in. per minute 
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meshing with a fast gear on the hub of the lifting table. 
As the table is indexed to bring the spindles into suc- 
cessive positions under the four drills, the work is in- 
dexed to the proper position for drilling by the previously 
mentioned gears. 

The feeding of the table to and from the work is done 
by rolls on the lifting rods on each side rolling on cams 
fastened to the wormgear, which revolves around the post, 
being driven by gears on the main driving shaft. These 
elevating rods are shown in the second illustration. 

A stud driven into the top of the post supports a cone 
pulley, the top section of which receives the belt over 
idlers from the main driving pulley. The bottom section 
carries an endless belt around the four pulleys on the 
drill spindle, the belt being kept taut by idlers on each 
side. 

The lockpin which locks the work table to the lifting 
table is adjustable so as to allow the center of the chuck 
on the work table to be moved from the center of the 
drill, in order to drill four holes in any circle up to 
3% in, diameter. A convenient handle on the side op- 





on a one-bar operation, are recom- - 
mended. A _ stock-feeding trolley can 
be applied and an air-controlled clamp 
can also be arranged in order to facil- 
itate production. The use of an air 
clamp in this connection has many ad- 
vantages. The stock can be clamped 
much more quickly than in any other 
way. The cam or spreading block is 
forced out by the air cylinder and acts 
rapidly and powerfully upon the long 
end of the clamping lever. The clamping 
jaw is adjustable by the screw shown. 

Bearings throughout are bushed. 
The driving wormwheel is made of 
phosphor bronze and the worm is hard- 
ened steel with roller-thrust bearings. 














The worm runs in oil. It will be 
noted that the gears are guarded. The 
machine is provided with a pump, 


piping and attachments and carries a 
26-in. blade. It is made by the Newton 
Works, Inc., Philadelphia, Penn. 
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Machine Tool 


Semiautomatic Multiple 
Drilling Machine 


The semiautomatic four-spindle ball-bearing drilling 
machine shown has a capacity up to 134 in. radius. The 
work table has five chucks so that one chuck is open to the 
operator for placing and removing the work while the 
drills are in motion. In operation the piece to be drilled 
is placed in the chuck in front of the machine, the lock- 
pin drawn, and the table revolved to the first spindle. 
While the table is rising and the piece is being drilled, the 
operator places another in the next chuck and repeats un- 
til four pieces are being drilled at the same time, after 
which the operator has only to remove the finished piece 
and put in another. 

The work table is supported on ball bearings on the 
lifting table, which is moved up and down to feed the 
drills into the work and withdraw them. The work 
spindles mounted in the table have keyed to them gears 


COLD-SAW CUTTING-OFF MACHINE 




















SEMIAUTOMATIC MULTIPLE DRILLING MACHINE 
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erates a sliding clutch on the worm shaft for stopping 
and starting the feed. 

The worm gear actuating the lifting cam rests on 
l4-in. balls, thus reducing friction. The lifting rods 
on each side are threaded a portion of their length and 
pass through handwheels which are used to adjust the 
table to the drills. The shank of the chuck is drilled 
half way through its length so the drill can be put up 
in the shank and then brought down to the required 
position. 

An oil chamber is cored around the head back of the 
spindle bearings, and drip valves are tapped into it carry- 
ing a pipe to each of the drills. A pump driven from 
the main shaft keeps the chamber full. The machine is 
a recent product of Edgar W. Bemis, Worcester, Mass. 


Vertical Drilling Machine 


The 20-in. double back-geared vertical drilling machine 
shown represents the latest addition to the line built by the 
Royersford Foundry and Machine Co., Royersford, Penn. 

The machine is made with square base and is provided 
with eight speeds with three distinct and complete 

















VERTICAL DRILLING MACHINE 


feeds—power feed, hand-screw feed, and lever feed. The 
spindle is counterbalanced by a weight in the hollow 
column ; has automatic-stop attachment with quick-return 
to the lever, giving rapid movement to the spindle. 


The height of the machine is 76 in.; the distance 
between the spindle and base, 45 in. The machine 


occupies a floor-space of 23x50 in. and weighs 800 lb. 
esd 


Hydraulic Shell Bander 


The design and construction of the shell bander 
shown require little explanation. It will be observed that 
a heavy steel ring surrounds six hydraulic rams and 
cylinders each of which has a capacity of 100 tons. 
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The hydraulic pump has two differential pump barrels 
with large upper pistons for rapid movement of rams and 
The 
distance between opposing rams is 17 in. and dies can 


be furnished for any diameter of shell from 3 to 12 in. 


small lower pistons to produce heavy pressure, 

















HYDRAULIC SHELL BANDER 


The quick release valve has a large pipe connection and 
acts instantly to start or stop the machine. 
The machine is self-contained and can be operated by 
a 3-hp. motor. It is a recent product of the Lourie 
Manufacturing Co., Springfield, Ill. 
Combination Scale-Truck 


The illustration shows the latest development of the 
National Scale Co., Chicopee Falls, Mass., in its line of 
shop elevating-transfer trucks. 

















SHOP SCALE-TRUCK 


This truck is so constructed that when the material 
is placed on the platforms on which it is to be trans- 
ferred, it is weighed without being removed from this 


position. The scale-truck is simply run under the plat- 
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form and elevated. The platform of the scale, combined 
in the elevating truck, then rests against the platform 
holding the load, and accurate weight is obtained by the 
usual method, 200 lb. being weighed on the beam of the 
scale, with an allowance of 50 Ib. for tare. 
The total weight can be obtained, equal to the full 
pacity of the scale-truck, by the use of weights placed 
upon the counterpoise, as in regular weighing scales. 
This combination scale-truck is also provided with 
auxiliary side bars that can be raised, and will carry the 
load in the ordinary manner of a regular elevating truck, 
the load resting on these side bars, thus relieving the 
strain upon the bearing of the scale portion of this de- 
to raise and elevate the combina- 
regular elevating 
The truck 


or more 


vice. It is also possible 
tion scale-truck in this position as a 
truck, without interfering with the scale. 
made in four sizes. 





NEW PUBLICATIONS 








ENGINEERING 





ECONOMICS. By John Charles Lounsbury 


Fish. Two hundred and seventeen 6x9-in. pages; indexed; 
cloth bound. Price, $2. McGraw-Hill Book Co., New 
York, N. Y. 


comprehensive, logically arranged textbook on 
Business demands are compelling 
the engineer to give more and more attention to the economic 
factors and results that enter into his professional work. 
Very often the so-called principles of design are subordinate 
to the underlying principles of economics. 

This work is founded on the truth that a working knowl- 
edge of the first principles of economics is as essential to the 
as the same knowledge of the principles of mechan- 
ics. It is intended to meet the first needs of the engineering 
student and, by means of many examples, to provide the drill 
necessary to bring a feeling of self-reliance in the applica- 
tion of the principles declared. Its illustrations and matter 
are drawn almost entirely from the field of construction, and 
not from the field of machine design. 

In manuscript form the matter entering into this book has 
had three years of classroom use. In book form it is divided 
into five parts. The first is introductory and discusses the 
problem of economic selection. The second takes up elements 
of the problem of economic selection, the six chapters having 
these headings: Interest; Sinking Fund; First Cost; Salvage 
Value; Elements of Yearly of Service; Estimating. The 
third part, including three chapters, is devoted to a “Solution 
of the Problem of Economic Selection.” The chapter head- 
ings are: Basis of Economic Comparison; Procedure for 
Economic Selection; Examples of Economic Selection. The 
fourth part includes a bibliography and depreciation and life 
tables. The fifth part is devoted entirely to tables of formu- 
las and values. 

Although the work is written primarily as a textbook, it 
will prove of service in the hands of practicing engineers 


This is a 
a most important subject. 


engineer 


Cost 
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PERSONALS 

i 

J. W. Grayson has been appointed sales manager of the 
National Scale Co., Chicopee Falls, Mass. 


Gilmer Co., Philadelphia, 
office of treasurer, 


J. S. Krauss, secretary of the L. H. 
Penn., has been elected to the additional 
succeeding M. J. Smith, recently resigned. 

L. Lee Norton, second vice-president and general manager 
of the J. L Threshing Machine Co., Racine, Wis., has resigned 
after 27 years of service with the company. 


Frederick S. Conran has resigned as superintendent of the 


Torrington Mfg. Co., Torrington, Conn., in order to become 
associated with Newark (N. J.) interests. He is succeeded 
by Henry Ellis who was formerly connected with Ansonia 
plant of the American Brass Co. 

H. C. Roynes has become chief engineer of production of 
the American Steam Gage and Valve Manufacturing Co., 
Boston, Mass., with the following staff: T. A. Doley, G. L. 


A. Towle, 
B. M. 


Smolley, B. M. Five, C. 
R. Martin, F. C. North, 


Spence, W. Remington, R. C. 
S. Murray, F. M. Ferguson, G. 
Hall and W. 


H. Taylor. 
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Robert A. McKee, manager of the steam turbine depart- 
ment of the Allis-Chalmers Mfg. Co., Milwaukee, Wis., died 
suddenly in a hospital in New York, following an attack of 
heart trouble while engaged in a business conference in the 
New York offices of the company. He was born in Towanda, 
Penn., in 1873. 

Sinclair, Professor Emeritus of Mathematics 
at the Worcester Polytechnic Institute, died Sept. 12 at his 
home in Worcester, Mass. He was born at Brentwood, N. H., 
Mar. 28, 1838, and was graduated from Dartmouth College in 
same year, and 


Dr. John E. 


1858. He began teaching at Adrian, Mich., the 

from 1859 to 1863 he was an instructor at Washington Uni- 
versity, St. Louis, Mo., where the honorary degree of A.M. was 
conferred upon him in 1862. From 1863 to 1869 he was 


Assistant Professor and Professor of Mathematics at Darth- 
mouth. He was made Professor of Mathematics at Worcester 
Polytechnic Institute at the inception of the school in 1869 
and was head of the mathematics department until 1908. 
practically every graduate of the Institute up to that year 
passed through his hands in “cale. and analyt.,” and no 
professor was ever more original in his methods of instruction 
or more dearly loved than “Johnny Sin” as he was affection- 
ately called by generations of Worcester men. Dr. Sinclair 
was retired on a well-earned pension in 1907. At the recent 
semicentennial anniversary of the Institute he was an honored 
guest. 





FORTHCOMING MEETINGS 
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American Foundrymen’s Association Annual meeting, pant. 
Cleve- 


27 to 30, Atlantic City, N. J., A. O. Backert, secretary, 
land, Ohio. 

National Machine Tool Builders’ Association. Annual meet- 
ing, Oct. 28-29, New York, N. Y., Hotel Astor. Charles E. 
Hildreth, general manager, Worcester, Mass. 

The Institute of Operating Engineers. Regular meeting 


second Thursday of each month, Engineering Societies Build- 


ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 


Thirty-ninth St, New York City. 

Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month. Young’s Hotel. 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 





TRADE CATALOGS 


Oeveseentenonantaaconnns 








Lumen Bearing Co., Buffalo, N. Y. Booklet. Babbit metals. 
14 pp., 3%x6 in. 
The Ready Tool Co., Bridgeport, Conn. Folder. “Safety 


First” belt shifter. lLllustrated. 

Gisholt Machine Co., Madison, Wis. Catalog No. J-7. Tur- 
ret lathes. Lllustrated, 38 pp., 74%x10 in. 

Hanson Clutch & Machinery Co., =imin, Ohio. Catalog. 
Friction clutches. Illustrated, 16 pp., 6x9 in. 

Crescent Oil Co., 3¢ Church St., New Y athe Catalog. Aqua- 
lene—cutting lubricant. LIllustrated, 16 pp., 5x8 in. 

Brown & Sharpe Mfg. Co., Providence, R. I. Catalog No. 26 
Machinists’ small tools. Illustrated, 400 pp., 5x7% in. 

Wells Bros. Co., Greenfield, Mass. Catalog No. 34. Taps, 
dies, screw plates, threading machines cutting-off machines, 
ete. Illustrated, 320 pp., 5x7 in. 





BUSINESS ITEMS 








The Moltrup Steel Products Co. is erecting an addition to 
its factory in Beaver Falls, Penn, The new building, which 
is 60x250 ft., will be of concrete, iron and brick construction. 


_ The S. K. F. Ball Bearing Co. has secured an 8-acre site 
in Hartford, Conn., where the ball bearings known under 
its name will be manufactured. Since 1910 this company 


constituted the American sales agency of the parent concern 
in Gothenburg, Sweden. To carry out the proposed manu- 
facturing plans there has been incorporated in Hartford a new 
S. K. F. Ball Bearing Co., with a paid-up capital of $2,000,000. 
Among the directors of the new company is B. M. W. Hanson, 
vice-president of the Pratt & Whitney Co. The special Swed- 
ish crucible steel, known as S. K. F. steel, used by the parent 
concern, with which the American company is closely allied, 
will also be used in the American made bearings, and will 
be imported from abroad for this purpose. 
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MONAULLELATUUONNANULNAUAAUAEMAA TESA EPUNN GAUSSIAN mitt UUUALAANNUTUNAAN NNNUANULAENNAAI EHNA 
PIG IRON—Quotations were current as follows at the MONEL METAL—The following are the prices per net Ib 
points and dates indicated: for hot rolled rounds and flats For prices of square and 
er gt re gare add re to the corresponding size of the rounds 
(mi engths 8 to ft.) 
Sept. 17 Aug. 20, Sept. 17, 
1915 1V15 1914 a 
No. 2 Southern Foundry, Birmingham $11.25 $11.00 $10.00 HOT ROLLED ROUNDS 
No. 2X Northern Foundry, New York. 16.25 14.50 14.50 * = . 
No. 2 Northern Foundry, Chicago... 14.50 14.00 14.00 Size. Ih 10,000 Lb 2,000 Lb 500 Lb. Less Than 
Bessemer, Pittsburgh... . . 16.95 15.75 14.90 waa Om and Over and Over and Over 600 Lb 
Basic, Pigtsburgh........ 5.70 14.90 13.90 Rr oh Ss 28.75 99.75 30.25 $1.25 
Se RRR Se eee 28.00 29.25 29.7! 30.75 
ae : " ee 2 7 , 5 1 to 2% 28.00 30.25 30.75 31.75 
SWEDISH (NORWAY) IRON—No sign of improvement has ” to 4 ’ 30.75 81.25 2150 29°50 


appeared and dealers refuse to make any quotations 


HOT ROLLED FLATS 


\ f { I ‘ cs 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK Thickness. In “eo le im = ence. 


2% 2% to6 
% to . 13.00 32.00 
. - ‘ = 1 to 1 32.00 81.00 20.00 
Sept. 17, Aug. 20, Sept. 17, - to 2 4 + 
i915 | 9S is] swe. wae e008 
Saal Cents per pound a ; For cuttit gz to any specified length not shorter than 1 ft 
Steel angles base... 2.05 1.90 1.85 add le, per Ib 
Steel T’s base....... 2.10 1.95 1.90 
Machinery steel (bessemer). 2.00 1.90 1.85 MACHINE BOLTS—From New York warehouse, the pres 
ent discount is 75 and 5° off list This is for sizes from % 
in. by 4 in. and smaller; for larger and longer sizes, 70 and 
SEAMLESS DRAWN TUBING (Iron Pipe Sizes)—The call 1% discount if allowed 
for brass and copper shapes continues excellent. The base 
price is now 3lc. for brass and 29.50c. for copper. For imme- NUTS—Hot pressed square nuts in 100-lb. lots sell at $ 


diate stock shipment from warehouse 3c. is added to this price, off list price 
which offers the following quotations: 
WROUGHT WASHERS—In 100-lb. lots wrought washers 
are quoted at $5.50 off list price. 





Diam., In Brass Copper Diam., In Brass Copper 
3 34.00 31 25 50 29 =H CARRIAGE BOLTS—For sizes % by 6 in. and smalle: 
1 gai beote Saaliabd a4 00 ty 96 50 2450 and 5 is discounted off list; for larger and longer sizes, 76 
Ne ise 34.00 $1, 38.50 36.50 «©: Ss: allowed. 
Pais «sewes 34.00 5 40.50 38.50 
- 34.00 6 41.50 39.50 STANDARD PIPE—On both black and galvanized pipe the 
1 ° : ; piy 
<2 34.00 i 43 50 41 00 discount remains unchanged Some jobbers may shade prices 
3 34.00 8 45.60 43.60 but on carload lots f.o.b. Pittsburgh the following discounts 
prevail: 
MISCELLANEOUS METALS—NEW YORK Black Galvanized 
% to 2-in. steel, butt welded .. 79 63% % 
Sept. 17 Aue. 20, Sent. 17 . to 6-in. steel lap welded 78 62% 
MOIS 1915 ola to 12-in steel lap welded . 6 DS by 
_ Cents per pound : — 
Copper, electrolytic (carload lots) 18.00 18.50 12.50 At this rate prices are as follows 
, ae vel 33.25 33.87} 32.50 
SS Si b's o's $ 50 4.50 $90 Cents " Cents 
Spelter....... 14.00 22.00 6.15 Dia Galvan. Diat Galvat 
Copper sheets, base . 23.00 23.00 17.50 eter Black ized eter Black ized 
Copper wire (carload lots) ‘ 28 .00 24.00 12.30 . © 42 ‘ ‘ 
Brass rods, base... : 5 26.25 26.25 13.62) ‘4 ~in - 3 . y iT +; , } 
Brass pipe, base. ot 31.00 31.00 16.00 1-in +4 6.<0 6-1n ' . ‘ 00 
Brass sheets. .. 5a 26.25 24.00 13.874 l ly be SS S.09 ‘-In L re! 
Solder $ and $ (case lots).......... 21.12) 19.374 21.25 1‘, -in O44 10.0 S-in oe.08 " rt 
9 in 7 7% =r R29 Ré 
z in 12.8 1.9 10-i1 98.99 1.70 
‘ , 7 * it 16.83 2. G8 11 $1.11 1.92 
Lake copper sells at 18c. per Ib. cash, f.0.b. New York. For ee os OR 10.87 , 12] °'10 
electrolytic, 18c. per lb. is charged for 30 days, delivered at 7 
destination. 
CHEMICALS—Sal soda in kegs of 100 Ib. sells at 1h« pel 
lb For larger quantities the price is proportionately higher 


ANTIMONY—Cookson’s sells at 45 to 50c. per Ib., Hallert’s The larger manufacturers are hot quoting on caustic soda ot 
42 to 45c., other brands 36 to 38c. These quotations are for 


- ; nide mixture 
small lots, jobbers’ warehouse. eo 


BISMUTH In small lots from New York warehouse the 
OLD METALS—Dealers’ prices in New York are as follows: price is $3.75 to $4 per Ib 

Copper, heavy and crucible, 15c.; copper, heavy and wire, 
14.75c.; copper, light and bottoms, 12.5c.; brass, heavy, 10c.; : ood ; : 
brass, light, 8.5c.; heavy machine composition, 11.5c.; No. 1 _  OILS—Prime winter lard oil sells at 84 to 88c. per gal. i! 
yellow rod brass turnings, 11.5c.; No. 1 red brass or composi bbl. lots: linseed oil in 5-bbl. lots and over sells at 
tion turnings, 10.5c.; lead, heavy, 3.75c.; lead, tea, 3.5c.; zine, per & 
scrap, 10c 

PACKING—American packing sells at 8.5 to 9%c. per Ib 

and cotton packing at 16 to 25c. per Ib. 

STEEL SHEETS FROM JOBBERS'’ WAREHOUSE, NEW YORK 

COLD DRAWN STEEL SHAFTING—To consumers lots of 


Sept. 17, Aug. 20, Sept. 17 fair size are sold at a discount of 55° from list At this 
1915 1915 1914 discount the net prices per foot are as follows s-in., 3.736 
l-in., 66c.: 1%-in., 10.4¢ 1%-in., 12.506 1\%-in., 13.5¢c.; 1% -in., 
-- Cents per pound — 15.90¢c.; 1%-in., 18.20c.: 1%-in., 20.50 2-in., 24.20 

No. 28 Black.... —s ‘ 2.70 | 2.60 | 2.70 
, on 9 6 9 5 | °° A 
a es eae : on 2 ae SINC SHEETS—In carload lots, this material is quoted 
Nos. 18 and 20 Black............... 2.50 2.40 2.50 at lfc. per Ib 
a bins Siw ce sadedwessens 2.40 2.35 2.45 
No. 14 Black... ....-..- ++ +++e+eee+ 2.30 2.25 2.35 COKE—Demand for foundry coke continues fair, with 
No. 12 Black... te eeees 2.25 2.20 : 30 prices slightly higher. We quote: Prompt furnace, $1.60@ 
No. 28 Galvanized.... .... 5.00 5.25 3.70 1.65; furnace, September, $1.75; furnace, to Jan. 1, $2; prompt 
No. 26 Galvanized 4.70 4.95 3 40 foundry. $2.30@2.60: contract foundry, $2.40@2.60, per net ton 
No. 24 Galvanized ; 4.50 5.05 3.25 at ovens 
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If you are in need of machinery or supplies, the first thing to do is to consult the Buying 
Section, and if you cannot find just what you wish, send us particulars, and we will be glad 
to publish the same free of cost, thus putting you in touch with reliable manufacturers. 


NEW ENGLAND STATES 

A. B. & J. Rathbone, Co., Palmer, Mass., manufacturer of 
wire, will build a plant for the manufacture of its product. 

F. C. Phillips, Stoughton, Mass., manufacturer of screw 
machine products, is building a one-story, 30x75-ft. machine 
shop on Washington St. 

Press reports state that Colt’s Patent Firearms Mfg. Co., 
Hartford, Conn., will install new machinery in its west armory 
for the manufacture of improved water-cooled model of the 
Vickers-Maxim rapid fire gun. 

The Hartford Machine Screw Co., Hartford, Conn., is build- 
ing two new additions to its plant. 

The S. K. F. Ball Bearing Co., Hartford, Conn., will build 
a plant for the manufacture of ball bearings. B. M. Hanson, 
Vice-Pres. of the Pratt & Whitney Co., Hartford, is a Dir. 

The United Smelting & Aluminum Co., New Haven, Conn., 
will build a two-story, 20x40-ft. addition. 

Work has been started on the addition to the factory of 
the Eastern Machine Screw Co., New Haven, Conn. 

MIDDLE ATLANTIC STATES 

The Curtis Aéroplane Co., Buffalo, N. Y., will build an 
addition at Churchill Ave. and New York Central R.R. Esti- 
mated cost, $50,000 

The Lehigh Valley R.R. will build repair shops and yards 
at Tifft St.. Hamburg Turnpike and City Ship Canal, Buffalo, 
N. Y. Estimated cost, $250,000. 

The Struthers-Wells Co., Warren, Penn., has awarded the 
contract for a one-story, 200x200-ft. blacksmith shop in 
Jamestown, N. Y. 

A. Hupfel’s Sons, 842 St. Ann’s Ave., New York, N. Y. 
(Borough of Bronx), will build a one-story garage. Estimated 
cost, $7,000. 

John Bohanan, 3 Elm Pl, New York, N. Y. (Borough of 
Brooklyn), will build a one-story garage. Cost, $6,000. 

M. E. Farrell, 1371 Carroll St., New York, N. Y. (Borough 
of Brooklyn), will build a one-story, 46x150-ft. garage. Cost, 
$7,000. 

William Staats, 499 Flushing Ave., New York, N. Y. (Bor- 
ough of Brooklyn), will build a one-story, 25x135-ft. garage 
at cost of $10,000. 

Frank Richards, 148 Sunnyside Ave., New York, N. Y. 
(Borough of Brooklyn), will build a one-story, 73x98-ft. 
garage. Estimated cost, $15,000. 

Burns Bros., 50 Church St., New York, N. Y. (Borough of 
Manhattan), has awarded contract for three-story garage. 
Cost, $20,000. 

The William B. Burt Iron & Steel Co., Rochester, N. Y., 
will build a one-story, 100x200-ft. factory at Sylvester and 
Pomeroy St. 

The Fleichmann Co., East Genesee and Irving Ave., Syra- 
cuse, N. Y., will build a garage and distributing plant. Esti- 
mated cost, $15,000. 

The McKinnon Chain Co., Tonawanda, N. Y., will build 
a one-story, 80x90-ft. addition. Estimated cost, $10,000. 

Howell & Kimble, Boonton, N. J., will build a one-story 
garage. Cost, $7,000 

Balbach Smelting & Refining Co., Newark, N. J., will build 
an 80x235-ft. brick and steel addition to its plant on Avenue 
R. Cost, $10,000. 

Raritan Copper Works, Perth Amboy, N. J., will build a 
one-story addition to its plant. 

Franz Pirl, Union Hill, N. J., will build a one-story garage 
at estimated cost of $5,500. 

Frank Selbach, 527 De Boise St., West Hoboken, N. J., will 
build a two-story garage and machine shop. Cost, $7,000. 

The Keystone Casting Co., Chester, Penn., will build a 
fireproof addition at an estimated cost of $30,000. 

The Hess-Bright Mfg. Co., Philadelphia, Penn., manufac- 
turer of ball bearings, will build an addition to its plant. 
Watson & Huckle, 1211 Walnut St., Arch. 

Jones & Laughlin Steel Co., Pittsburgh, Penn., has awarded 
contracts for a new pipe mill. Estimated cost, $2,000,000. 

The Painter-Dunn Co., Neville St., Pittsburgh, Penn., will 
build a two-story and basement garage and storage building. 

The Stief Motor Co., Shamokin, Penn., will build a two- 
story garage and repair shop on Rock St. 


The Bethlehem Steel Co., South Bethlehem, Penn., will build 
three stories to its No. 2 shop building. E. G. Grace is Pres. 


E. E. Ottenheimer, 327 Law Bldg., Baltimore, Md., has 
awarded the contract for a one-story, 30x65-ft. garage. Cost, 
$10,000. Noted Aug. 19. 

The American-McKenna Process Co., Milwaukee, Wis., 
will build a steel rail re-rolling mill at Cumberland, Md. 
Estimated cost, $100,000. 

The John R. Wright Co., 1357 Tenth St., N. W., Washington, 
D. C., will build a one-story garage. Estimated cost, $6,500. 

Plans have been prepared for the construction of three 

buildings for Shimer, Son & Co., Freemansburg, Penn., manu- 
facturer of hardware specialties. Noted July 29. 
_ The George A. Boyden Pump Co., Baltimore, Md., recently 
incorporated with $1,800,000 capital, by George A. Boyden, 
Pres., J. Calvin Boyden, Vice-Pres., Janon Fisher, Chn., Ex- 
ecutive Comm., Harry Carter Irwin, Secy. and others, will 
build a plant near Baltimore for the manufacture of a new 
pump. The plant will occupy an 18-acre site. 


Bids will be received until 10 a.m., Oct. 5, by Paymaster- 
General, U. S. N., Washington, D. C., for machine tools. 


SOUTHERN STATES 

The Phillips Sheet & Tin Plate Co., Weirton, W. Va., will, 
according to press reports, build five additional mills to its 
plant, 

Press reports state that the Ford Motor Co., Detroit, Mich., 
will build an assembling plant in Charlotte, N. C. 

The Morgan’s Louisiana & Texas R.R. & Steamship Co., 
New Orleans, La., will soon be in the market for machine 
tools. 

The Henry Vogt Machine Co., Louisville, Ky., is in the 
market for a 4-column, 1,000-ton hydraulic press. 

MIDDLE WEST 

The Williams Foundry & Machine Co., Akron, Ohio, is 
building an addition to its plant at North Warwood. The 
company specializes in steel pipe. Noted Sept. 9. 

(Official) —The contract has been awarded for the addition 
of a second story to the plant of the Greaves-Klusman Tool 
Co., Cook and Alfred St., Cincinnati, Ohio. Necessary equip- 
ment has been purchased. Noted Sept. 9. 

The Cleveland Machine & Mfg. Co., Cleveland, Ohio, is 
considering the construction of a new plant. 

The Cleveland Wire Cloth & Mfg. Co., Cleveland, Ohio, 
has increased its capital stock from $100,000 to $150,000 for 
the purpose of extending its plant. 

The Dayton Flatiron Works, Dayton, Ohio, requires special 
machines and other equipment for a 150x300-ft. addition to 
its plant. 

The Dayton Pneumatic Tool Co., Dayton, Ohio, has leased 
a new factory on Hartford St. The present output of the 
plant will be doubled. 

The Dayton Steel Foundry Co., Dayton, Ohio, is in the 
market for foundry equipment. 

The National Motor Vehicle Co., Indianapolis, Ind., has 
plans for a $30,000 factory building and heating plant adjoin- 
ing the present quarters. Noted Sept. 2. 


The Haynes Automobile Co., Kokomo, Ind., is in the market 
for machine tools to equip its new additions. Noted Sept. 9. 


The Atlas Foundry Co., Marion, Ind., will build a one-story, 
60x150-ft. addition to its plant. Cost, $7,000. 

J. M. McClure, Star City, Ind., and J. J. Lowry, Winamac, 
have formed a partnership and will build a one-story, 40x70-ft. 
concrete garage at Star City. 

The Nichols & Shepard Co., Battle Creek, Mich., is con- 
structing a garage on Marshall St., Battle Creek. 

H. L. Kneeland, T. H. Butcher and associates, Battle Creek, 
Mich., will build a two-story, 132x150-ft. garage at McCamly 
and Van Buren St. Estimated cost, $100,000. 

Ceph Dore, Cheboygan, Mich., has begun work on a 65x90-ft. 
concrete blacksmith shop and garage at Division and Huron 
St., Cheboygan. 

The Detroit Steel Products Co., Detroit, Mich., will build an 
addition to its plant of about 15,000 sq.ft. Automobile springs 
will be manufactured. 

The Scripps-Booth Motor Co., Detroit, Mich., has purchased 
a site for the construction of a three-story building. The 
output will be about 100 cars a day. 
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The H. M. Reynolds Roofing Co., Grand Rapids, Mich., is 
installing some new equipment. 

The Michigan Hearse & Motor Co., 
has awarded the contract for a three-story 
Union Ave., S. E. Cost, $12,000. 

The Moore Plow & Implement Co., 
improving and enlarging its plant. 

The Hardie Mfg. Co., Hudson, Mich., is building a 50x150-ft. 
machine shop. 

The Fuller & Sons Mfg. Co., Kalamazoo, Mich., manu- 
facturer of automobile parts, will purchase gear-cutting, mill- 
ing and drilling machines, and some other special tools. 

A company is being formed at Lansing, Mich., to manu- 
facture power lawn mowers. It will be incorporated with a 
capital stock of $50,000. H. M. Verplanck and George M. 
Holmes will be in charge of the factory. 

E. O. Clement, Manistique, Mich., has 
which will be remodeled and equipped as a 

John Wright and Clyde Britten, Maple 
purchased a building which will be equipped as a 


Grand Rapids, Mich., 
brick building on 


Greenville, Mich., is 


leased a building 
garage. 

Rapids, Mich., 
garage 


have 


The Western Michigan Steel Foundry Co., Western Ave., 
Muskegon, Mich., has awarded the contract for a two-story, 
44x100-ft. addition to its plant. Cost, about $25,000 


The Campbell, Wyant & Cannon Foundry Co., Muskegon 
Heights, Mich., has plans for a 100x250-ft. reinforced-concrete 
building on Manahan Ave. It will increase the present output 
of the company by 50%. 

Henry W. Young, Chicago, Ill, is reported to be consider- 
ing the construction of a garage on a site in Pentwater, Mich., 
which he recently purchased. 

Work has begun on a garage and office building for Frank 
Goff, at De Witt and James St., Portland, Mich. 

The Nelson Bros. Co., Saginaw, Mich., manufacturer of 
gasoline engines and pump jacks, is building an addition 


to its plant to double the present output. 

The Michigan Crown Fender Co., Ypsilanti, Mich., is in 
the market for a heating system, enameling ovens, sheet- 
metal working machinery and electrical equipment. Noted 


Sept. 2. 

The Cole Motor Co., Chicago, Tll., will build a four-story 
plant at 2326 Indiana Ave., Chicago. Approximate cost, $70,000. 
Edgar C. Frady is Pres. Noted Sept 

The Wheeling Corrugating Co., Wheeling, W. Va., plans 
to build a pliant, costing about $200,000, at Arthington St. 
and Campbell Ave., Chicago, lll. A. W. Crotsley is Res. Mer. 

The Barrows Lock Co., Lockport, Ill, contemplates an 
addition to its plant. 

The Marshall Motor Co. has been organized at Marshall, 
Ill., with a capital stock of $12,500, and will establish a ma- 
chine and repair shop Albert Sockler is interested. 

The Modern Iron Works, Quincy, Ill, is altering and 
larging its plant. George 


Fisher is Mer. 

John E. Molle has organized the Molle Typewriter Co. at 
Kewaunee, Wis., with a capital stock of $500,000, and will 
build a plant as soon as the enterprise can be financed. 

William Van Lieshout has begun the construction of a 
50x100-ft. brick and steel garage on Lawe St., Kaukauna, 
Wis. Estimated cost, $10,900. 


The Felker Mfg. Co., Marshfield, Wis., is building a 42x84- 
ft. shop addition for the manufacture of steel culverts. The 
space vacated by the culvert shop will be used for barn 
equipment. 


A small amount of equipment 


en- 


will be required for the 


new plant of the Sterling Wheel Co., Milwaukee, Wis. Theo- 
dore J. Smulski is Supt. 

The Wisconsin Bridge & Iron Co., Milwaukee, Wis., is 
having plans prepared for an 80x270-ft. foundry. Noted 


Sept. 2. 

The Belle City Malleable Iron Co., Racine, Wis., will estab- 
lish an electric foundry at 1,500 Kewaunee St. The building 
will be fireproof, 80x160 ft. Cost, about $125,000. A. Arthur 
Guilbert, Racine, is Arch. 


The Central Welding & Cutting Co., 950 Douglas Ave., 
Racine, Wis., will replace its frame shop, which was recently 
burned, with a brick building. Noted Sept. 9. 


The Falls Machine Co., Sheboygan Falls, Wis., manufac- 
turer of automobile motors and other internal combustion 
engines, is altering and improving its plant, and building a 
new assembling shop. Noted July 


W. R. Hirt, Wittenberg, Wis., has awarded contracts for 
the construction of a two-story, 36x64-ft. garage and repair 
shop. 


WEST OF THE MISSISSIPPI 


Plans are being prepared for a four-story factory and 
distributing plant for the Waterloo Overland Motor Co., 


Waterloo, Iowa. 

The Hayward Auto Co., Hayward, Minn., is receiving bids 
a garage. Cost, $3,000. J. E. Loftfield, 717 Carroll Ave., 
Paul, is Arch. 

Plans are being prepared for a garage for William Busch, 
Red Wing, Minn. Cost, $12,000. A. F. Gauger, 303 Scandi- 
navian Bank Blidg., St. Paul, is Arch 


Mrs. Mary Baden, 500 North Pennsylvania St., Independence, 
Kan., is receiving bids for a one-story, 26x31-ft. garage. Cost, 


for 
St. 


$1,800. F. F. Fletcher, Myrtle St., Arch. 

White & Dean, Arch., 311 Bellefontaine St., Kansas City, 
Mo., is receiving bids for a two-story, 65x99-ft .~arage for 
Eylar Bros., 1401 Main St., Kansas City. 

(Official)—-The Americal Scale Co., Pleasant Hill, Mo., is 


building a branch plant at Kansas City, Mo. Foundry equip- 


ment will be required. Noted Sept. 9. 
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Russell E. Gardner, Pres. of the Banner Buggy Co., St 
Louis, Mo., is at the head of a company which will equip a 
plant for the manufacture of automobiles 


Clarence Webb and J. W. Clements will build a garage and 
repair shop at Temple, Tex Estimated cost, $20,000 

It is reported that the B. R. C. Bottle Co., 
contemplates the establishment of a plant at 


Robinson McKeiagg, Thomas, Okla., 


Shreveport, La., 
Ardmore, Okla 


has awarded contract 


for a one-story, 50x120-ft. garage Cost, $3,000 
WESTERN STATES 
The Pacific Electric Welding & Mfg. Co., Arcade Blidg., 


plant at Renton, Wash., fo 
machines, novelties, sheet 
Thornblade is Pres 

has been organized in Seattle 
and The company 


Seattle, Wash., plans to establish a 
the manufacture of electric welding 
metal and ornamental iron Hugh 

The Salmon Bay Foundry Co 
Wash., by John Wehn, 8S. Redick 
plans to build a foundry. 


associates 


The Western Automobile Co., Seattle, Wash. has been 
incorporated with $1,000,000 capital stock, by C. A. Cawley 
George L. Grant and 8S. L. North The company has acquired 
a factory at Rainier Ave. and Lane St., Seattle, and will 


establish an assembling plant and machine shop 


The Marchant Calculating Machine Co. has started th 
construction of a plant to manufacture adding machines at 
Emeryville, Calif. Cost, about $250,000 

R. L. Fountain, 325 South Reno St., Los Angeles, Calif., 
will build a 75x110-ft. commercial garage and machine shop 
at 530 Gladys Ave., Los Angeles J. M. Cooper, 830 MeGarry 
St., Arch 

Peter Knudsen and Alexander Cerveau, Los Banos, Calif., 


will build a 50x150-ft. machine shop at Seventh and I St., 
Los Banos 

The California Steel Co. will build a steel fabricating plant 
on Harrison St., Oakland, Calif 

Cc. L. Hirt, Oxnard, Calif., will build a garage and machin« 
shop at Oxnard It will be 100x140 ft Alfred F. Priest, Fay 
Bldg., Los Angeles, Arch 

The Boden Automatic Hammer Co. has plans for a plant 
at Palo Alto, Calif Estimated cost, $500,000 

The Eureka Iron Works, San Francisco, Calif., has taken 
out a permit for a one-story shop on llth St. near Harrison 
St., San Francisco. 

Smith O’Brien, Arch., Humboldt Bank Blde., San Francisco, 


Calif., is preparing plans for a garage to be built on Valencia 


St Estimated cost, $15,000 


W. J. Smith, San Luis Obispo, Calif., will build a 50x120-ft 
commercial garage and machine shop at Morro and Pacific 
St., for W. T. Reed 

CANADA 

The Frost Wire Fence Co., Hamilton, Ont., will build an 
addition to its plant 

The factory of the Hardware Specialties Co., Pembroke, 
Ont., recently destroyed by fire, will be rebuilt. 

B. T. Rogers, Vancouver, B. C., has taken out a permit for 
a commercial garage and machine shop at Granville St. and 


Shannon Rd., Vancouver Estimated cost, $25,000 


GENERAL MANUFACTURING 
NEW ENGLAND STATES 
The Wilkins Toy Co., Keene, N. H., will build 
two-story, 90x200-ft. brick and reinforced-concrete 
for the manufacture of its specialty. 


‘The Avery Chemical Co., Boston, Mass., has awarded a 
contract for the construction of a chemical plant at Wamesit, 
Mass. 


The Bay State Cotton 
Weaving Co., Lowell, Mass., 
St. Estimated cost, $100,000. 

The John S. Boyd Co., Williamstown, Mass., 
of velvets, will double the capacity of its plant, 
will be used for bleaching 


a one- and 
factory 


Corporation, formerly the Lowell 
will extend its plant on Marginal 


manufacturer 
The addition 


Press reports state that the United States Gutta Percha 
Paint Co., Providence, R. L, will build a four-story addition 
to its factory on Dudley St 

Peter Horn, Bridgeport, Conn., will build an addition to 
his building on Stratford Ave. and will use it for a sausage 
factory 

MIDDLE ATLANTIC STATES 
The Folding Barrel Co., 220 Broadway, New York, N. Y 


Rochester, N. Y., at estimated cost of 
Farraday St., Mer 

Optical Co., Rochester, N. Y., 
Ave 


will build a factory in 
$12,000. F. J. Pomeroy, 23 


The Gundlach-Manhattan 


will build an addition to its factory at 765 Clinton 
Block & Dumer, Arch. 

The Armstrong Cork Co., Camden, N. J., will build a three 
story brick building. Henry Boettcher, Lancaster, is Arch 

Fire, Sept. 9, destroyed part of the plant of the Nickelsburg 
Bros. Co., Newark, N. J., leather finishers Loss, $8,000. 

The St. Mongo Mfg. Co., Newark, N. J., will build a one- 
story factory on Sylvan Ave. for the manufacture of golf 
balls. 


Joseph J. Miller, Pittsburgh, Penn., will establish a shirt 
manufacturing plant on Broad St., Newark, N. J 


The American Tag Co., Belleville, N. J., manufacturer of 
paper tags and baggage checks, will build a factory on Main 
St., Singac, N. J. R. W. Francis, Pres 

The Trenton Potteries Co., Trenton, N. J., will make im- 


provements in its plant on Clinton Ave 
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The Manayunk Yarn Mfg. Co., Manayunk, Penn., will build 
a two-story, 45x97-ft. addition. 

Byrne & Hance, Philadelphia, Penn., manufacturer of 
woolens, will build a factory in Philadelphia. 

The Bennet & Aspden Co., Leverington and Baker St., 
Philadelphia, Penn., manufacturer of plush and draperies, 
has awarded the contract for a four-story factory at Pechin 
St. and Krams Ave. 

The Fabric Leather Co., Reading, Penn., will build a factory 
for manufacture of artificial leather. 

The Firestone Tire & Rubber Co., Akron, Ohio, wil) 
establish a branch service station in Baltimore, Md. 


SOUTHERN STATES 

The Norfolk & Western R.R. Co. plans to build a_2,000,000- 
bu. grain elevator at Lamberts Point, Norfolk, Va. Estimated 
cost, $2,000,000 

The Cairo Window Glass Co., Cairo, W. Va., recently in- 
corporated, will build a factory at Cairo for the manufacture 
of glass. F. C. Felty is interested. 

The Ashland Leather Co., Ashland, Ky., plans to build a 
plant at Glenray, W. Va., for the manufacture of dyes and 
tanning extracts. 

The Modern Flint Glass Co., Parkersburg, W. Va., will 
build a glass manufacturing plant. James O. Gill, Phila- 
delphia, Penn., is interested. Estimated cost, $50,000. 

T. R. Hagood, Spartanburg, S. C., will build a 40-ton ice 
manufacturing plant in Greenville, S. C. 

The Nussbaum Ice Co., Bainbridge, Ga., has awarded a 
contract for the construction of an ice manufacturing plant, 
with a capacity of 50 tons daily. 

Paul A. Caldwell, Climax, Ga., contemplates rebuilding his 
mill and dry kiln. 

The Hogansville Cotton Mill, Hogansville, Ga., will double 
the capacity of its plant. Estimated cost, $250,000. 

The Central Ice Co., Birmingham, Ala., will increase 
the capacity of its ice manufacturing plant. W. G. Burnett, 
Pres 

The O. K. Knitting Mills, New Orleans, La., will establish 
a branch factory at Mobile, Ala. 

The Salem Brick & Lumber Co., Slidell, Ala., will build a 
new mill with a daily capacity of 100,000 ft. 

The International Longshoremen’s Association, Biloxi, Miss., 
will build an oyster and gy packing plant. Walter 
Switzer is Pres. Estimated cost, $30,000. 

The Central Light and Power Co., Ltd. Amite, La., will 
install a six-ton ice manufacturing plant. E. E. Burnham is 
Vice-Pres, 

The Lyon Cypress & Lumber Co., Garyville, La., will build 
a hardwood mill with a daily capacity of 50,000 ft. 

The Florence Pump & Lumber Co., Memphis, Tenn., will 
enlarge its plant. 

Kennedy & Baird, Nashville, Tenn., is in the market for 
a small refrigerating plant. 

S. L. Dodds, Hickman, Ky., is in the market for equipment 
for a cotton gin. 

MIDDLE WEST 

The Elwood-Myers Co., Springfield, Ohio, manufacturer of 
leather advertising novelties, has awarded the contract for a 
seven-story addition to its plant. 

The W. H. White Co., Boyne City, Mich., whose flouring 
plant was recently burned at a loss of $300,000, is considering 
the rebuilding of the plant. 

The Kimberly-Clark Co., Crystal Falls, Mich., plans to 
build two additions to its paper mill at Niagara. One of two 
stories, 40x50 ft., and the other, one-story, 32x200 ft. 

The Flint Varnish Co., Flint, Mich., has awarded contracts 
for four additional buildings to double the capacity of the 
plant 

The Amazon Knitting Co., Muskegon, Mich., has purchased 
a site in Grand Haven, Mich., for the establishment of a 
branch plant. 

Waters Bros., Hastings, Mich., is constructing a new feed 
mill in connection with its grain elevator in Hastings. 

Armour & Co., Chicago, Tll., will build a three-story gym- 
nasium and garage at 43d St. and Racine Ave., Chicago. Cost, 
$26,000. R. C, Clark, Arch. 

(Official)—The Chicago & North Western Ry. has engaged 
the John S. Metcalf Co., 619 The Temple, Chicago, IIL, to 
prepare plans for a new grain elevator at South Chicago. 

The Rittenhouse & Embree Lumber Co., Belmont and 
Kimball Ave., Chicago, Ill., will build a planing mill at its 
yards. Cost, $8,000. F. Burnard is Arch. 

The Wisconsin Sugar Co., Menomonee Falls, Wis., is re- 
modeling its plant at that place, and is installing new sugar- 
making and power equipment. This company is also preparing 
to reopen its plant at Madison, Janesville and Chippewa Falls, 
Wis 

The F. C. Gross & Bro. Co., Milwaukee, Wis., will build a 
$10,000 addition to its packing plant on Muskegon Ave., 
Milwaukee, 

WEST OF THE MISSISSIPPI 

The Toltz Engineering Co., 1410 Pioneer Bldg, St. Paul, 
Minn., is preparing plans for a $100,000 flouring mill. Bids will 
soon be received. 

The Wichita Casket Co., Wichita, Kan., is having plans 
prepared for the construction of a factory. 8S. G. Bond is Arch. 

The Christian Milling Co., Redfield, S. D., will install an 
additional elevator. 
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Larsen & Bonboy, Cut Bank, Mont., has awarded the con- 
ae for the construction of a 40,000-bu. grain elevator in Cut 

ank. 

The carpenter shop of the Chicago, Rock Island & Gulf 
Ry. at Ft. Worth, Tex., which was lately burned, will be 
rebuilt. 

The Pharr Mill & Elevator Co., Pharr, Tex., has been 
organized with a capital stock of $50,000, and will build a 
mill and elevator. George E. Thomas is interested. 

It is reported that Armour & Co., Chicago, Ill. ,will build 
an addition to its packing plant at the Denver Union Stock- 
yards, Denver, Colo. “estimated cost, $300,000. 

The Sanitary Brick Co., Golden, Colo., will build an addi- 
tion to its plant. Estimated cost, $25,000. L .A. Copeland is 
Mer. 

WESTERN STATES 

The sawmill of Thomas Mizer, Sr. & Son, Hailey, Idaho, 
Which was recently destroyed by fire, will be rebuilt. 

D. E. Nebergall & Co., Albany, Ore., will build a packing 
plant to cost about $15,000. 

The Thomas Pulp & Paper Co. has bought a site in 
Albany, Ore., for the establishment of a pulp and paper mill. 
The first unit will cover about 25 acres. estimated cost, 
$650,000. 

Fire, Sept. 1, destroyed the plant of the Modesto Sodo 
Works, Modesto, Calif. Loss, $10,000. 

The California Cotton Mills Co., Oakland, Calif., has award- 
ed contract for a two-story brick factory building at Railroad 
Ave. and Cotton Ave. Cost, about $5,000. Noted Aug. 19 

The Indian Hills Citrus Association, Pomona, Calif., will 
build a precooling plant at Pomona. Cost, $50,000. a. 
Robinson, W. A. Fox and H. B. Davis are Dirs. 

The Portersville Magnesite Co., Portersville, Calif., will 
soon begin the construction of a $100,000 plant. C. S. Woody 
and H. L. Doyle are interested. 

The Pacific Brewing & Malting Co. has taken out a permit 
for a four-story reinforced-concrete brewery at 677 Treat 
Ave., San Francisco, Calif. C. A. Darmer, Tacoma, Wash., 
Arch. 

The Sperry Flour Co., Stockton, Calif., will at once build 
additions and install new equipment in its plant. Cost, $50,000. 

The Mutual Orange Distributors’ Association, Woodlake, 
Calif., has begun the construction of a new packing plant 
at Naranjo Station, near Woodlake. . 

CANADA 

The Imperial Oil Co., Montreal, Que., contemplates the 
establishment of an asphalt and fuel oil refinery at Halifax, 
N. S. Cost, $400,000. 

The Metagami Pulp & Paper Co., Cochrane, Ont., will soon 
begin work on a pulp and paper mill on the Metagami River, 
about 30 miles from Cochrane. 

Fire, at Kenora, Ont., destroyed the Scott & Hudson plan- 
ing mill, loss, $35,000, and the Graham blacksmith shop, loss, 
$2,500. 

D. P. MeNorgan will build a grist and flour mill at Ridge- 
town, Ont. 

The Canadian Salt Co., Windsor, Ont., will double the 
capacity of its plant for the manufacture of caustic and 
hleaching powders. 





NEW INCORPORATIONS 











METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

Prather Demountable Wheel Co., Georgetown, N. Y.; de- 
mountable wheels. Capital, $40,000. Incorporators: M. B. 
Ainsworth, J. C. Prather, Asa Prather and Oklahoma Prather. 

Sterilized & Sharp Knife Supply Co., New York, N. Y.; 
cutlery. Capital, $5,000. Incorporators: S. Fleischer, Samuel 
Enseler, Myron Postner, 448 Riverside Drive. 

Ellison Brass Mfg. Co., Inc., New York, N. Y.; metal cast- 
ings. Capital, $60,000. Incorporators: R. D. Ellison, O. F. 
Ellison, Jr. and J. E. Ellison, Jamestown, N. Y. 


Lungmotor, Ine., New York, N. Y.; scientific apparatus. 
Capital, $1,000,000. Incorporators: R. F. Robertson, 41 Broad 
St., New York, F. T. Fowler, 1437 Broadway and L, J. Bondy. 

Water-Stone Co., Inc., New York, N. Y.; cutlery. Capital, 
$125,000. Incorporators: C. Wester, 71 Murray St., M. Wester 
and A, Wester, 23 W. 83rd St., New York. 

Automatic Train Signal & Control Co., Martinsburg, W. 
Va.; control signals. Capital, $25,000. Incorporators: A. C. 
Farley, J. Ferdinand Gerling and E. J. Fulk. 

Machine Products Co., Cleveland, Ohio; machinery. Capital, 
$25,000. Incorporators: R. G. Horsburg, H. L. Horsburg, F. 
Horsburg and E. H. Browning. 

Moline Forging & Mfg. Co., Springfield, Ill.; metal articles 
Capital, $12,000. Incorporators: H. Ainsworth, C, R. Rosgarth 
and Arthur L. Warter. 

Burlington Aérated Butter Separator Co., Burlington, Iowa; 
aérated butter separator. Capital, $20,000. Incorporators: 
George L. Wheeler, F. E. Cooper. 

Newmarket Metal Toy Mfg. Co., Ltd., Newmarket, Ont.; 
metal toys. Capital, $40,000. Incorporators: Aubrey Davis, 
Peter W. Pearson and M. Shapiro, ail of Newmarket. 

Capital Electric Co., Ltd., Ottawa, Ont.; machinery. Cap- 
ital, $40,000. Incorporators: Robert P. Moodie, Edward T. 
Headley and James H. Gervan, all of Ottawa. 
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| Classified 


= Positions Wanted, 3 cents a word, minimum charge 50 cents an insertion, 
= payable in advance 

= Positions Open, (Civil Service Examinations), Employment Agen- 
= cies (Labor Bureaus), Business Opportunities, Wanted (Agents and 
= Salesmen—Contract Work), Miscellaneous (Educational—Books), For 
= Sale, 5 cents a word, minimum charge $1.00 an insertion 

= Count four words for keyed address care of New York; 

= Abbreviated words or symbols count as full words 

7 


five for Chicago 
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POSITIONS OPEN 


Canada 
FIRST-CLASS ENGINE and turret lathe, boring mill, 
planer and bench hands wanted at Hamilton, Ontario. P. 400, 


Am. Machinist. 


Connecticut 


FIRST-CLASS TOOLMAKERS and bench hand: wanted to 
assemble and fit fixtures and jigs; older men desiring to settle 
to a good job in a new shop in the country preferred. All 
letters will be answered and the circumstances explained 
Apply Electrical Engineering & Storage Battery Co., Sandy 
Hook, Conn. 


District of Columbia 
AN INSTRUMENT MAKER wanted for fine work, salary 
beginning $80 to $100 per month, according qualifications; 
must be a United States citizen; applications to be mailed to 
Director, Department of Terrestrial Magnetism, 36th St. and 


Broad Branch Road, Washington, D. C 
Maryland 

MACHINE SHOP FOREMAN—Young growing manufac- 
turing concern located in Maryland, employing about 40, has 
a splendid opportunity for a sober, wideawake, capable me- 
chanic as working foreman; must have made good as a fore- 
man, having good record for getting results in machine bench 
and floor work, thoroughly understand drawings and have 
good references, tate to begin, 45c. hour Correspondence 


340, Am. Machinist. 


Massachusetts 


confidential. P. 


reliable, tactful and 


competent, 
machine shop 


AT ONCE, a thoroughly 
energetic superintendent to take charge of a 
in western Massachusetts, manufacturing a line of special 
machinery; must be an experienced machinist, familiar and in 
complete sympathy with moderh methods and scientific man- 
agement, capable of accurately estimating labor costs and 
increasing production; state age, habits, experience, whether 
married or single, salary and references; none but experienced 
men need apply. P. 420, Am. Machinist. 


Michigan 


DRAFTSMAN for centrifugal pump 4d 
enced man able to predetermine characteristics. 


Experi- 


designing. 
i oppor- 


Fine 


tunity. P. 165, Am. Mach., Chicago 
TIME STUDY MEN—Wanted, practical mechanics, thor- 
oughly experienced in time study work; must be familiar with 


speeds and feeds on all kinds of metal and types of machine; 
give detailed experiences, age, references and salary received 
P. 388, Am. Machinist, Chicago. 


ASSISTANT FOREMAN for core room for iron 
Making nothing but light high-grade gray-iron 
principally gas engine work State age, experience, 
employer, salary expected, and give references. All 
held in confidence. P. 369, Am. Machinist, Chicago 

A CORE ROOM FOREMAN 
gas engine work One who can 


room employing about 100 men. 
employer, 


foundry. 
castings, 
present 
replies 


familiar with high-grade 
successfully handle a core 
Quality is what we require. 
experience, reference, 


Reply giving present age, r 
salary expected, ete. All communications will be strictly con- 
fidential. P. 366, Am. Mach., Chicago 

FOREMAN wanted for brass foundry core-room; high 
quality work required; permanent job to the right man; employ 
20 to 40 men: man of experience necessary; do not reply unless 
you know the game; state age, experience, where you are 
employed, salary expected, etc.; all communications will be 
treated as confidential. P. 415, Am. Machinist, Chicago 

ASSISTANT FOUNDRY FOREMAN wanted for large iron 
foundry making automobile castings exclusively Training in 
the making of castings of highest quality essential, but not 
necessarily in gas engine work. Must be familiar with up to 
date molding machine practice. State age, experience, pres- 
ent employer, salary expected, and give references. All re- 
plies held in confidence. P. 367, Am. Mach., Chicago. 

ASSISTANT SUPERINTENDENT—For large well estab- 
lished iron foundry in the middle west making automobile 
castings. Three hundred men employed in the different de- 
partments Good executive desired experienced in making 


with the 


accquainted 
foundry 


preferably ! 
continuous 


material 


castings, and 


high-grade , 
of handling 


latest methods and 


equipment, and familiar with up to date molding machine 
practice. Position permanent to right man. In reply state 
age, education experience, present employer, and give refer- 
ences, and reason for making change. Do not reply unless 
you have successful record that will stand complete investi- 
gation; state salary expected All communications confiden- 
tial P. 368, Am. Mach., Chicago 
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Missouri 
MACHINISTS wanted for night and day 
lathes, boring mill, boring bars, planers, — 
and drill presses; must be A-1 mechanics 
high-class engine work: none other need 
position for right men Busch-Sulzer Bros 
St. Louis, Mo 


work on turret 
milling machines 
and accustomed to 
apply permanent 
-Diesel Engine Co., 


New Jersey 


EXPERIENCED INSPECTORS wanted = on 


automobile 
J 


parts Simplex Automobile Co In New Brunswick, N 

TOOL DESIGNER, first class, on jig and fixture work: state 
age, experience and salary expected IP. 412, Am. Machinist 

FOREMAN wanted for a model and experimental depart 
ment of a factory making small motors and other electrical 
appliances, must be a tool and instrument maker familiar 
with electricity, an exceptionally accurate worker accustomed 
to the metric system of measurements; one possessing initia 
tive and ability to handle help; state age, nationality, experi 
ence, former employers and salary wanted to “Foreman,” P. O 
Box V, Plainfield, N. J 

HEAD TOOL DESIGNER with good experience in design- 
ing jigs, fixtures, cutting tools, etc., for quantity production of 
small accurate, interchangeable parts, mostly steel, brass for 
electrical apparatus and small motors Must be experienced 
in standardizing tools in systematic tool designing and draft 
ing and be able to take charge of designing force Shop ex 
perience desirable, thorough energetic man wanted State 
age, nationality, places and periods of former employment, and 


expected to Designer, P. O. Box V, Plainfield, N. J 
New Vork 

MACHINE TOOL DRAFTSMAN wanted for 

Salary and experience. J. R. Vandyck, Singer Bldg., New York 


APPLICATIONS invited from men competent to take charge 
as sub-foreman of lathes and grinders; excellent opportunity 


salary 


detailing; state 


motor car work; state age, experience in detail, nationality 
and wages expected Pr’. 404, Am. Machinist 

EXPERIENCED MECHANIC wanted to take position as 
foreman or supervisor in manufacturing plant; must have tool 
making experience, executive ability and be able to handle 
men to the best advantage; state experience in full, references, 
age and salary expected P. 427, Am. Machinist 

Ohhie 

FOREMAN wanted for assembling department on auto- 
matic screw machines Must be experienced on this class of 
work and capable of handling a gang of men to advantage 
Give age, experience and salary expected P. 362, Am. Mach., 
Chicago. 

ennaylvanie 

YOUNG MAN experienced in the treatment of high-speed 

steel; state age, experience and salary expected P. 410, Am 


Machinist. 


FOREMAN wanted, thoroughly experienced in manufac 


ture of crank shafts from drop forging to finished shaft for 
departments employing fifty to seventy-five men References 
required. P. 377, Am. Mach 

LATHE HANDS, semi-automatic, Gridley, Acme and Cleve 
land automatic machine hands wanted; first-class men only; 
highest wages paid Apply Standard Roller Bearing Co., 
49th and Merion Ave., Philadelphia, Penn 

MACHINISTS, LATHE HANDS, machine tool attendants, 
drill press hands wanted; piece-work; large earnings possibl: 
Apply by letter or in person. The Westinghouse Machine Co., 
East Pittsburgh, Penn 


FIRST CLASS FORGE SHOP FOREMAN wanted, capable 
of handling men and thoroughly familiar with board drop 
hammers and oil furnaces State age, experience and salary 
expected Must be strictly temperate Permanent position 
to right man. Reply immediately P. 378, Am. Mach 

Tennessee 

FIRST-CLASS TOOL HARDENER wanted on light draw 
ing dies, forming tools, cutters, et steady employment 
good working conditions; must be strictly sober P. 337, An 


Machinist 
Wisconsin 
MAN wanted possessing complete mechanical 


HIGH-GRADE 
ability and a knowledge of how to handle a machine shop 
employing some 60 skilled tocol and die makers; man must 
be thoroughly familiar with tools and dies for the deep 
drawing as well as intricate forming and stamping of sheet 
steel, brass, copper and aluminum; references required; good 
opportunity for the right man P. 403, Am Mach., Chicago 
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Foreign 
MANAGER WANTED for metal rolling mills, 
and engineers’ shop, must be used to controlling labor and 
experienced in modern methods of factory organization. State 
technical qualifications, experience and salary required, in 
confidence to “K. L. M.” care of J. W. Vickers & Co., Ltd., 5 
Nicholas Lane, London, E. C., Eng. 


Employment Agencies 


The Employment Agencies advertising in this paper agree to refund any registration 
fee on demand any time within the first siz months when no position ts secured, 


THE ENGINEERING AGENCY, INC., Monadnock Block, 
Chicago—LEstablished 22 years; finds high-grade men _ for 
executive and technical positions for manufacturers. Less 
than 2% of men selected through us in 1914 were discharged 


press work 


for any cause other than completion of work. Note high 
employment efficiency. Send detailed description of men 
needed—we do the rest. 


CORRESPONDENT 


THE UNDERSIGNED plans and 
positions in technical, manufacturing and professional 
$2500 to $15,000 men exclusively. Complete privacy 
only service fee and post- 
in confidence, for prefatory 
1910), Sl Niagara Square, 


conducts correspondence 
for 
lines for 
assured. 
age. Send name 
dete iils. R. W 
Buffalo, N. 


POSITIONS WANTED 


California 


and EXPERIMENTAL MAN, 36 years, 
practical shop experience tools, dies, 
desires change, view of charge small 
Los Angeles or Coast. P. W. 


‘No commission charged; 
and address only, 
Bixby (E stablished 


TOOL DIEMAKER 
best health, 20 years’ 
inventions, instruments, 
shop, best references furnished. 
383, Am. Mach., Chicago. 

Connecticut 

SUPERINTENDENT OR GENERAL FOREMAN by practical 

up-to-date mechanic; (44); 28 years’ experience, 18 years as 

executive in three of the leading concerns in these parts; 

whe thoroughly understands the game from A to Z on small 

or medium work in manufacturing duplicate parts in quanti- 

ties or building special machinery, designing fixtures and 

treating steel; now employed. P. W. 409, Am. Machinist. 
illinois 

DESIGNER with broad experience and familiar with stamp- 
ing, deep drawing and forge machinery and tools. P. W. 418, 
Am. Machinist, Chicago. 

Iowa 

DRAFTSMAN wants position with firm where hard work 
will win advancement; willing to start at the bottom and 
work up. Paul Able, 303 United Bank Bldg., Sioux City, Iowa. 

Kansas 

DRAFTSMAN-TOOL DESIGNER; 28; 
checking and designing machinery and 
ence; technical education. P. W. 426, Am. 

Louisiana 
desires position in or around Missouri; 
moderate salary. P. W. 416, Am. Mach., 


six years in drafting, 
tools; shop experi- 
Machinist, Chicago. 


DRAFTSMAN, 21, 
technically educated; 
Chicago. 

Vasanchusetts 

DESIGNING AND DEVELOPING—Special automatic labor- 
saving machines with responsibility of design; broad experi- 
ence; age, 41; can give reliable references for character, ability 
and service. P. W. 422,.Am. Machinist. 

GENERAL SUPERINTENDENT—Practical workman, thor- 
ough mechanic, first-class executor and organizer, familiar 
with modern machine shop methods, can get results; now 
employed; location immaterial; first-class references. P. W. 
414, Am. Machinist. 





Michigan 
FIREARMS SUPERINTENDENT or manager; wide experi- 
ence military and sporting rifles, quality and quantity of ma- 
terial and labor, layout of plant and machinery for economical 
production on strictly interchangeable system; will consider 
proposition home or ‘abroad; highest references; confidential. 
P. W. 391, Am. Machinist, Chicago. 


AS ROAD SALESMAN with established concern solicited 


by an automobile designer with seven years’ practical ex- 
perience; have also had selling experience; paramount ob- 
ject that of seeking an opportunity to associate self with 


sales organization of good concern, preferably one allied with 
the automobile industry, but not essential; remunerative side 
of position secondary; can convince you that I can make good; 
American; 28 years old; single; height, 6 ft.; weight, 175 Ib. 
P. W. 419, Am. Machinist, Chicago. 

New Jersey 

DRAFTSMAN—Fifteen years’ broad and shop experience, 
engine, boiler, electrical instrument and general design. P. 
W. 411, Am. Machinist. 

TOOL-ROOM FOREMAN, 40, with large experience in gen- 
eral tool and die work, electrical apparatus or interchangeable 
manufacturing; inventor, designer; a hustler and producer; 
had similar position with large European firm; had also lead- 


ing position with local firm. P. W. 402, Am. Machinist. 
New Vork 
MECHANICAL DRAFTSMAN wishes position. P. W. 425, 


Am. Machinist. 
DESIGNER, experienced on electrical apparatus and special 
V 


and automatic machinery. P. W. 327, Am. Machinist. 

SUPERINTENDENT-FOREMAN, modern, capable execu- 
tive, producer, aereag®. mechanic, stamping experimental 
light machinery. P. W. 417, Am. Machinist. 


SOLICITED with firms needing the 
designer and constructor of special and auto- 
who can attain the results you require. P. 


CORRESPONDENCE 
services of a 
matic 
W. 370, 


machinery 
Am. Mach. 
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AS SUPERINTENDENT OR MANAGER, good mechanic and 
executive, competent to take initiative, organize and operat« 
so full results may be obtained at a minimum cost. P. W. 
219, Am. Machinist. 

MECHANICAL ENGINEER, designer 
15 years’ experience: factory equipment, 
power plant, building, structural, machinery 
P. W. 407, Am. Machinist. 

TOOLMAKER, 31; has 16 years’ 
dies and die casting moulds; experimental 
preferred where there is chance for advance; 
terial. P. W. 423, Am. Machinist. 

MACHINE SHOP FOREMAN—-Thoroughly competent all- 
around man: estimating, designing, drawing, etc.; exceptional 
record on milling machine work; location immaterial; immedi- 
ately available. P. W. 408, Am. Machinist. 

FIRST-CLASS MECHANICAL DESIGNER, middle age, de- 
sires a position; many years’ experience on design of intricate 
machinery, developments of ideas, etc.; paper-handling ma- 
chinery a specialty. P. W. 421, Am. Machinist. 

MECHANICAL ENGINEER and master mechanic open for 
position; A-1 record with plant employing from 3,000 to 5,000 
men; designer of special machinery and tools; expert in fac- 
tory management. P. W. 395, Am. Machinist. 

FOREMAN—15 years’ experience as expert machinist, tool 
maker, die maker, machine shop and tool room foreman. I. C. 
S. mechanical engineering graduate, in fifth year Cooper 
Union. Greater New York. P. W. 373, Am. Machinist. 

SUPERINTENDENT OR ASSISTANT SUPERINTENDENT 
open for engagement, steam and gas engines, pumps, electrical 
machinery, light and general heavy work; first-class refer- 
ences; good estimator; second to no man in economical pro- 
duction. P. W. 394, Am. Machinist. 


Ohio 


DESIGNER experienced on marine and engine, boiler and 
special heavy machinery. P. W. 354, Am. Mach., Chicago. 

_ENGINEER and DESIGNER of small and intricate mech- 
anism, college educated, 10 years’ successful record at draft- 
ing, inventing and designing work. 


" Now employed but de- 
sire position offering better future. P. 


W. 363, Am. Mach., 
Chicago. 
WANTED 


wanted for gage, tool, 
Lease or buy. 


technical graduate; 
conveying machinery, 
and electrical. 


experience at jig fixture 
or model work 
location imma- 


and machine making 


FACILITIES 
Whole or part. W. 


and light mamatastartne. 
375, Am. Mach. 

HAVE MACHINE WORK to be given out, especially uni- 
versal boring mill; send specifications and rates of machines 
you have available. W. 424, Am. Machinist. 

WE ARE LOOKING for new additions to our line and 
would like to hear from inventors. Will finance any invention 
which looks good to us. W. 342, Am. Machinist. 


AGENTS AND SALESMEN 


A GOOD CHANCE to make extra money selling the “Frac- 
tiometer”—dcscribed in the June 3d issue of the “American 
Machinist’—to draftsmen in your own and other shops; we 
want agents. The Fractiometer Co., 16 State St., Rochester, 


CONTRACT WORK 


PUNCH PRESS © ee jigs, fixtures, etc. Taylor-Shantz 


Co., Rochester, N. 

MACHINERY, small or medium, designing, models, dies or’ 
jigs, 1 to 1000 or more, right to your B P’s Estimates sub- 
mitted. Berggren and Pearson Machine Co., 221-227 Canal 


St., New York City. 

LIGHT SHEET METAL STAMPING AND DRAWINGS. 
Send model and sketch and state quantity wanted. Desirable 
patents manufactured on royalty. Thirty years’ experience. 
Bernardin Bottle Cap Co., Evansville, Ind. 


BUSINESS OPPORTUNITIES 


FOR SALE—A completely equipped shop for making H. S. 
shells. All new lathes. B. O. 401, Am. Machinist. 


FOR SALE—Machine shop and garage in central New 
York town of 1800; no competition; good opportunity for one 
that wants to get in business for self; only about $2000 
required immediately; balance mortgage; particulars by mail. 
B. O. 315, Am. Machinist. 


FOR SALE 
in thriving Coast City in 








Machine ghee. with foundry and forge located 
Jashington. Established twelve 


years and in prosperous condition location ideal. This is a 
rare opportunity. B. O. 360, Am. Mach., Chicago. 
PATENT ATTORNEYS 
PATENTS. C. L. Parker, patent attorney, 990 G St., Wash- 


Inventor's handbook sent upon request 


FOR SALE 


PATENT FOR SALE; punch press device for punching holes 
accurate in predetermined points in boiler-plates, structural 
steel and the like. F. S. 413, Am. Machinist. 


ington, D. C. 


Additional Want and For Sale Advertisements and Adver- 
tising of Second-Hand Machinery appears on 
pages 140, 141, 142 and 143 
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How | Use The American Machinist 


By M. A. HEFFNER, Farmer, Arenzville, IIl. 





Y father had a few hand wood 
working tools, (saws, planes, 
augers, bitts and a hand axe to 

hew out stock.) I grew up with these 
tools and got so I could make about 
anything in wood that came up on the 
farm, but to a boy this was but half 
the battle. I longed to work in iron, 
and in fact I did work in iron. | used 
the kitchen stove to heat it and a heavy 
sledge hammer as an anvil to pound it 
on. 

When I was about 16 father bought a 
blower, anvil, drill, dies and the neces- 
sary tongs, drills and anvil tools. Then 
in truth I become a metal worker. On 
every rainy day the place resounded 
with the clang of the anvil and | burnt 
up all the old stock and scrap on the 
place, but I learned to weld, to dress 
tools and give them the right temper, 
braze cast iron, point a plow, and do 
all our repair work on the farm. 


Along about then the neighbors com- 
menced to take notice, and two or three 
of the threshermen had me over-haul 
their steam engines and line and babbit 
them. 

Gradually a change was evolved in 
farming operations. Where before we 
used one or two horses and walked, we 
now used three and four and rode. In 
consequence the simple repairs of the 
simple implements of the past gave way 
to complex and intricate processes of 
repairing. Tokeep pace with this changed 
condition I increased my shop equip- 
ment from time to time, finally install- 
ing a 12 H.P. gasoline engine to drive 
the various tools. 


Then came the advent of the automobile 
and the oil tractor for power farming 
bringing still more complex problems. 
I soon realized that I must have a screw 
cutting lathe or get out of the game; 
Enter the American Machinist! Some 
one had sent me a copy once and | had 
carefully preserved it because I liked 
to dream of the time when I could own 
some of the fine tools that was adver- 
tised in it. I did not know at the time 
the strength of the impressions that 
one number was leaving in my mind. 


Later the full realization came to me, as 
I will proceed to show. 


I had decided to buy a screw cutting 
lathe so I went to Chicago and the first 
large machinery store | came to | went 
in. I guess I looked like a hayseed. | 
felt like one anyway, and the clerk 
evidently thought I was as green as | 
looked for when he found out that I was 
a farmer and looking for a lathe for a 
farm shop he said we have just the thing 
you want and proceeded to show me a 
lathe, the name of which I won't men- 
tion except to say it was never adver- 
tised in the American Machinist. 


Right here that sub-conscious feeling 
or mechanical instinct that I had un- 
consciously absorbed from the study of 
really high-class tools as advertised in 
the American Machinist commenced 
to work, the lathe the salesman was 
extolling some how did not look right. 
It seemed out of proportion, and while 
I could not point out the precise fault, 
I knew at once that | did not want it. 


I asked the salesman if they handled 
other makes of lathes and he said ‘Sure 
we have one for high-production and 
high-efficiency plants, but | did not 
suppose you would want that kind.” 
He then proceeded to show the Brad- 
ford. Now understand I was entirely 
unacquainted with lathe points except 
that subtle standard of excellence ac- 
quired through the study of advertisers 
of lathes in the American Machinist, 
and the fact that | bought the Bradford 
as a justification of unconsciously ac- 
quired standards, should under the cir- 
cumstances prove that high merit 
judiciously advertised will create upon 
the observer a mental standard the 
existence of which the observer may be 
entirely unconscious, as in my case, 
until necessity or force of circumstances 
brings it to light. 


This is the point | wish to emphasize, 
the value of the Buying Section of the 
American Machinist not only when you 
are buying, as in my case, but in mould- 
ing the standard by which a man views 
a machine, because the higher the 





idealistic standard in a man’s mind of 
the machine, the more he will strive to 
work up to that standard. It becomes 
an incentive to produce work that will 
measure up to the idealistic require- 
ments perhaps unconsciously acquired 
by the study of such high class machines. 
In other words it produces a pride of 
workmanship that I like to think is 
typical of the American Machinist 
family. 


Now as to the use of the American 
Machinist to me other than the Buying 
Section. Just stop and think of the 
country boy cut off from all sources of 
personal teaching, aspiring to be- 
come an all round mechanic. Do 
you think anyone alone and unaided 
by the written experience of others 
could do this feat in a life time? Nay in 
a thousand years rather. 


When I look back it seems as if every- 
thing I know came out of the American 
Machinist, the Scientific American or 
the Blacksmith & Wheelwright. Some 
one will say “Where did you ever learn 
that wrinkle” and I will hark back in 
my mind and recall that the American 
Machinist three years ago showed how 
to do that very stunt, so you see that 
really | owe what proficiency | have to 
those three papers. 


To the American Machinist I owe 
what might be called the higher class 
workmanship, because I used to think 
in 32nds now | think in thousands, and 
while some of its articles such as the 
technical processes and formulas and 
that class of efficiency charts and 
processes devoted to large plants is, of 
course, irrelevant to the wants of my 
shop, which is closed when the job is 
done or when I am working the farm. 
Yet I receive so much that to begrudge 
the other fellow some looks small. 


I am sending this letter to you, to ex- 
press the appreciation of one who with- 
out the aid of the American Machinist 
could have little hope of ever becoming 
more than a novice in the art of metal 
working. 


anunntannniitit 10 sue 
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OR PROMPT DELIVERY 


Heavy-Duty Radial Drills 


With New Reversing Control for Tapping 





BOVE illustration shows one of our radials for are always within easy reach from the operator's work 
heavy drilling. It is equipped with direct-con ing position. 
, g- juIp] ; g | 
Cc y reversing motor ve ‘ough 6-in. belt. . : 
~ gee “ ersing n ee a be, -inh. | elt After setting the rheostat for any given speed, th 
d oug of heavy c . ug ee 
m ol okt : hand a a hg ghout, i I controller handle can be thrown into the starting 
‘aSLY all¢ QuICKIYV andied, ¢ -~e re Cc . o.8 — 
ay OS - , _ € entire contro osition and the motor will automatically pick up to 
| | | 


is very conveniently arranged for the operator. For 
reversing the spindle when tapping, there is provided 
a controller by which the motor is stopped instantly by 
dynamic braking and then reversed in direction. This 
controller,and also the rheostat ior varving the speed This drill can be furnished in sizes ranging from 5 
of the motor are attached to the drill head, where they to 10 feet 


that speed. 


The arm is easily swung as it is supported by ball 
bearings at both top and bottom trunnions 


Write for Progress Reporter No. 26. 


Niles B m nt- P d Co 111 Broadway, New York City 
e e on 9 25 Victoria St., London, S. W. 
SALES OFFICES AND AGENCIES—Boston : 93-95 Oliver St. Philadelphia: 405 N 2st St. Pittsburgh: Frick Bldg. Cleveland, O.: The Niles Tool Work 


Co., Rockefeller Bldg. Hamilton, O.: The Niles Tool W ks ( o. Cincinnati: 336 ‘i ith St. Detroit: Kerr Machinery Bldg. Chicago: McCormick Bldg 
St. Louis: 516 North Third St Biresingham. Ala.: 2015 First Ave. San Francisco: l6to 18 Freemont St. For Colorado, Utah, W yoming rh New Mexico: 


Hendrie & Bolthof Mfg. & Supply Co., Denver For Seattle: Hallidie Machinery Co., Seattle For Canada: The John Bertram & Sons Co., Lt » Dundes, Mon- 
treal, Winnipeg, Vancouver. Japan: The F. W. Horne Co., 6 Takiyama-cho, Kyobashi-ku, Tokio. Italy: Ing. Ercole Vaghi, Milan. France: Glaenzer & P wud, 
18 Enubouss du Temple, Paris Germany: F.G. Kretschmer & Co., Frankfurt, a.M., Austria-Hungary: F. Krause & ¢ Vienna, Prague and a eer 
Holland: R. 8. Stokvis hy Zonen, Ltd., Rotterdan For Mexico: The Railway Supply Co., 8. A. Cinco de Mayo, 6, Mex Cit Russia: 8.G. Martin & Co., Ltd 


Petrograd and Moscov Brazil: Comptoir Technique Breselien, P. O. Box S802, Ri le Janeire 
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Lodge & Shipley Lathe production at the 
Plant of The Cadillac Motor Car Co. 


You Know The Cadillac 


Lodge & Shipley Lathes play a part in the manufacture of this high quality 
car—the old story of a good product made by good tools. 

The illustration shows an 18” Selective Head Lodge & Shipley Lathe busy 
at work. 

Note especially the Anvil Type Compound Rest which gives a solid support 
under the cutting tool; a vital essential where the cutting is heavy and inter- 
mittent. This design gives a solid metal to metal anvil-like support 
from the cutting tool through the tool holder, top slide, swivel and bottom 
slide of the compound rest to the bridge of the carriage, which, in turn, 
has a supplementary right angled bearing against the inside horizontal 
and vertical flat surfaces of the bed. This design gives a solid support 
from the cutting tool direct to the lathe bed, the character of which support 
prevents vibration and chatter. 

The lathe is also furnished with “‘manufacturing equipment,” consisting 
of multiple stops for length and cross feeds, connected compound and plain 
rests, pan, pump and tubing. 


The Lodge & Shipley Machine Tool Co., Cincinnati, O. 


DOMESTIC AGENTS—Brown & Zortman Machinery Co., Pittsburgh; Charlotte Supply Co., Charlotte; Colcord- 
Wright Machinery & Supply Co., St. Louis; Dewstoe Machine Tool Co., Birmingham; Galigher Machinery Co., Salt 
Lake City; Hallidie Machinery Co., Seattle; The Hallidie Co., Spokane; Harron, Rickard & McCone, San Francisco, 
Los Angeles; Hendrie & Bolthoff Mfg. & Supply Co., Denver; Kemp Machinery Co., Baltimore; Marshall & Huschart 
Machinery Co., Chicago, Indianapolis; Motch & Merryweather Machinery Co., Cleveland, Detroit; C. T. Patterson 
Co., Ltd., New Orleans; Prentiss Tool & Supply Co., New York, Boston, Buffalo, Syracuse, Rochester; Robinson, Cary 
& Sands Co., St. Paul, Duluth; Seeger Machine Tool Co., Atlanta, Ga.; W. E. Shipley Machinery Co., Philadelphia; 
Zimmerman-W ells-Brown Co., Portland, Ore 
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Bradford Lathes Get Your 
Work Out on Time 





Te various sizes and types of Bradford Lathes were 
designed to meet lathe needs as they exist in the greatest 
number of shops. 


Illustration is of our 18-Inch Quick Change Gear Lathe with 
three step cone pulley and double back gears. 


The range of work handled by this size and type of lathe 
make this the highest type of tool from a manufacturing 
standpoint. Toolrooms of the largest establishments find 
this ‘‘Bradford”’ particularly adapted to their requirements. 


Get details from our Special Circular. Write for a copy today. 


The Bradford Machine Tool Company 


Cincinnati, Ohio, U.S. A. 


DOMESTIC AGEN TS—Swind Machinery Co., Philadelphia, Penn. Taylor Machinery Co., Boston, Mass. Somers, Fitler & Todd Co., Pitts- 
burgh, Penn. The H. A. Stoker Machinery Co., Chicago, Ill. Pacific Tool & Supply Co., San Francisco, Calif. The Mine & Smelter Supply 
Co., Denver, Colo. The E. A. Kinsey Company, Cincinnati, Ohio, Indianapolis, Ind. Hill, Clarke & Co, New York, N. ¥ 
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These Two Tests every im- 
portant gear must stand— 


Fi t: Every important gear—and every important clutch o1 
trst. similar part as well—before it goes into a Cincinnati 
Miller is heat treated, carbonized and hardened. Then tested. 
First comes the scleroscope test. 
A degree of hardness is set as a standard for the material from which the part 
is made. Also a standard for the form of heat treatment the part has 
undergone. Both standards are based on the service the part must perform 
in the completed machine. 
Under the scleroscope each part must pass both standards. 
Then a As a further test, one piece out of every lot is broken. 

e Pye . . c . . ° 

The second illustration shows one of the main driving 

gears made from a Chrome Nickel Drop Forging broken in the fracture test 
after passing the scleroscope standard. 
It is so tough that in a small gear with 4”’ bore fracture does not occur when 
the gear is crushed by radial pressure until the 4” bore in the gear has been 







ovaled to 6”. 
When broken by side pressure (as in the gear shown) fracture does not occur 
until the sides form a 150 deg. angle thus 













, (a ee 

ee Ee 

"> >= 150° | eZ =. 
OT. , 


The teeth, nothwithstanding 
their hardness, are so tough 
that they can be bent over un- 
til they almost touch before 
breaking, and ordinary ham- 
mer blows cause practically no 
distortion. 


ie* 
ny 


= 


When you buy a Cincinnati 
Miller you know it is built 
right. Catalog on _ request. 
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The Scleroscope 
Test for Hardness 








2 


The “Fracture Test” 
for Toughness 











Have You a 


Cincinnati Miller 
in Your Tool Room? 





the Cincinnati Milling Machine Co. 


Cincinnati. Ohio 
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GERSOLL 
20604 


Ingersoll Milling Cutters 


Are “Up-to-the-Minute” in Design 


Do You Get the quick detachable method of holding the above? 


These are made for high production work in the automobile fold. 
Catalogue No. 30-C for Standard Cutters. 


We also take the pride of a specialist in developing cutters for any 
and all unusual conditions. 


Tell us your Cutter Troubles. 


The Ingersoll Milling Machine Company 


Main Office and Works: ROCKFORD, ILL., U. S. A. 





INGERSOLL 
1997 
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A machine is only as good as the sum total 
of the value of its features. If its features 
are of an exceptionally high order it stands 
to reason that the user will be benefited by 





THE 


GEL LZ 














W W its grade of work, economy and service. 
24 to 42 Heavy Pattern Consider the following; only a few of the 
Upright Drilling Machines many features found on our machines. 


~ 











The Automatic Trip disengages the 
feed at any predetermined depth and 
guards against the spindle being ad- 
vanced beyond its intended range of 
movement. 






























The Tapping Attachment acts through 
friction clutches and hence enables the 
operator to start, stop and reverse the 
spindle, without shock, while the rest of 
the machine is running. It possesses un- 
usual gripping power, is provided with con- 
venient means for tapping, and by operat- 
ing it in conjunction with the friction back 
gears, withdraws taps at four times the 
speed used in driving them into the work. 








i The Spindle has eight speeds, a ball thrust 
bearing, and a quick advance and return. 











It is made of high carbon steel, is counter- 





balanced, and is driven by gears which are 





planed theoretically correct. 


The Head is adjusted by a steel rack and 
pinion, is provided with means for taking 
up wear on the spindle sleeve, is counter- 
balanced by a weight inside the column, and 
is readily clamped wherever set. 






fT ( dane | 
_— ZF 












The Cincinnati Bickford Tool Co.,} | 


0 27 
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Read the following points carefully and bear 
in mind that our line of drilling machines CINCINNAT/ BICKFORD 





has always been noted for original improve- 


ments. When features like the following 
4'-5' and 6' Regular 


can be listed it is scarcely necessary to lay 


much stress on general claims. P | a i n R 4 d i 4 | D r i 1 























Renewable bronze bushes are used throughout the entire machine with 
the exception of minor feed works bearings. Many of them have flanged 
ends of generous proportions to support the ground hub surfaces of the 
gearing. 

The back gear and friction reversing clutch levers are both at bottom of head where it 
is convenient for the operator to lower the speed of the spindle when making back 


gear speed changes, reliev- 
























ing the gearing of clash and 
damage. The advantageous 
position of these levers is 
much appreciated when 
arm is used in a _ high 
position 


The automatic trip for 
spindle is quickly set for 
drilling to any desired 
depth. Its graduations 
read from zero and it is 
very substantial and posi- 
tive. 4 GS 9 
Ball bearings are used to ; ; 

take thrust of spindle, feed ye , 7 dat 
worm, arm elevating screw 
and head moving device in 
addition to the large ones 
used in the column con 


struction 


















































| Oakley, Cincinnati, Ohio, U.S.A. . 
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The Fay Automatic Lathe 
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Friction Gear. Time 30 per hour 
Cone Pulley. Time 8 per hour 


JONES & LAMSON 
MACHINE COMPANY 


Springfield, Vt., U. S. A. 
97 Queen Victoria Street, London 


Germany, Holland, Switzerland, Austria-Hungary: M. Koye- 
mann, hs arlottenstrasse 112, Dusseldorf, Germany. France, 
Spain, and Belgium: F. Aube orty & Co., 91 Rue de Maubeuge, 
Paris, 
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ONE ATTENDANT CAN OFTEN 
LOOK AFTER TWO MACHINES 


The Fay Automatic Lathe handles work only on centres. 


Where pairs of Fays face each other one operator can readily handle 
both machines. 


He has two arbors for each machine and changes the work on the 
spare arbors while the machines are operating. 


Sometimes two or more pieces of work are machined on one arbor at 
the same time. This is just as easy for the operator as to handle only 
one piece. The more pieces handled at a time, the more tools 
required, that’s all. 


The Fay is a manufacturing machine—a big producer. 


Swings 14"' over shears, 10'' over carriage. Turns 10" in length. 












Large numbers of Fay Lathes are at 
work on all kinds of work and in all 
parts of the country. 


We shall be glad to tell you what they 
are doing if you show your interest 
by dropping us a line. 
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Good gears—we mean real good ones, perfect ones—are com- 
paratively easy to produce as a laboratory product. 


But good gears by the thousand—that’s a different propo- 


sition. 


When you must have high class gears coming through your 
shop in wholesale quantities, you should tie up to the Gear 
Shaper. 


The GEAR SHAPER is automatic. Once set it will feed to 
the depth and cut around the gear, stop the feed and ring 
a bell to call the operator. One operator can attend to a 
number of machines. 


The GEAR SHAPER has an automatic double depth feed. It 
will take roughing and finishing cuts at the same setting, 
with no more attention from the operator than is required 
for a single cut. This means a marked saving in capital and 
labor cost on coarse pitches and hard materials. 


The GEAR SHAPER requires very few and very simple mo- 
tions in the changing of work. There is thus a maximum loss 
of time in changing, and a maximum number of machines run 
by one operator. 


“Commercial Gear Cutting”’ is sent to all who write for a copy. 


THE FELLOWS GEAR SHAPER Co. 
SPRINGFIELD, VERMONT, U. S.A. 


FOREIGN AGENTS: Germany and Switzerland, M. Koyemann, Dusseldorf; France, Belgium, Italy and 
Spain. Ph. Bonvillain and FE. Ronceray, Paris; Great Britain, Henry Kelley & Co., Manchester; Austria, 


White, Child & Beney, Vienna: Japan and China, Manning, Maxwe!l & Moore, Tokio. 
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KEMPSMITH 


























HIS is No. 3 of a series of 
four advertisements, 





HIS front view of the Kempsmith No. 3 Plain Miller brings out again 
the keyed overhanging arm, the one-piece reversible outboard support, 
the massive saddle, and the box type knee with its long bearing on the 
column. The keyed overhanging arm construction positively aligns the 
arbor or boring bar. When the pendants are not in use they can be easily 
and quickly swung up out of the way, saving the trouble of removing them 
entirely from the machine. 
Have you also noted the one small lever at the right front of the knee? That one 
lever reverses any power feed. No matter whether the machine is feeding up or 
down, in or out, right or left, that one lever is all the operator has to think about. 
It is a combination that is hard to beat on a knee type miller; one compound lever 
at the left front of the knee to trip or engage any power feed; one lever at the 
right of the knee to reverse any power feed. It is a combination that means 
money saved in the daily operation of the machin« 


The catalog gives further details. We will 
gladly send copies to those who are interested. 


The Kempsmith Manufacturing Co. 
Milwaukee, Wis., U.S. A. 
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NEWTON 


REGISTERED TRADE MARK 





A PRONOUNCED SUCCESS 





LOCOMOTIVE LINK GRINDING MACHINE 


Maximum capacity 100-inch radius on 5-inch face links. Automatic except adjustment 
for depth of cut. 

Reciprocating spindle motion is available for use when clearance permits of large diam- 
eter emery wheels, and where lack of clearance interferes, a continuous feed is used, 
and, like the radius milling machine, adjustment for depth of cut and from side to side 
is possible without disturbing the radius control. 


Cold Metal Sawing Machines Cylinder Boring Machines 
Duplex Rod Boring Machines Slotting Machines 
Locomotive Rod Milling Machines Crank Planers 


NEWTON MACHINE TOOL WORKS, Incorporated 


23rd and Vine Streets, Philadelphia, U.S. A. 
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Potter & Johnston Automatics 
are Working Day and Night in 
the Gray & Davis Plant. 


Every automobile owner knows the efficiency of Gray & Davis lamps, 
dynamos and starting motors for automobiles. The Gray & Davis 
products are known by name because of their reliability in service. 
In back of every success is a story of successful equipment and or- 
ganization. 


The Gray & Davis plant is getting the full benefit of Potter & Johnston 
Automatics and when necessary they are operated 24 hours a day. 
Ask these people what they think of the ‘‘Do-It-Automatically”’ idea. 








POTTER & JOHNSTON 


PAWTUCKET, R. I., U.S. A. 
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,UTOMATIC 





6-A MANUFACTURING 


You, Too, Can Afford to Follow 
the Example of Large Plants 


All large plants have at least one thing in common, namely, much of 
their machine work can be done automatically on a ‘‘P-J.”’ 







Work that formerly required to be changed a dozen or more times to 
complete the operations can be done in one setting on a Potter & 
Johnston Automatic. Eight or any number of tools can be working at 
the same time. The only limit is the number of operations on a single 


piece. 








When you really understand the full range and time saving possibilities 
of ‘*P-Js,’”’ you’ll send a telegram for a complete equipment of machines. 





Mail Blueprints for Production Figures 





A good way to get definite information on your own work is to give 
us something definite to quote production time on. Mail us blueprints 
of some of your duplicate parts. No obligation on your part. We 


consider it a favor. 













OFFICES AND REPRESENTATIVES: Office for Great Britain and France: 68 Avenue de la Grand Armee, Paris, J. Ryan, Manager. New York Office 

Fulton Bldg. 50 Church St., Walter H. Foster, Manager Detroit Office: Modern Machinerv and Engineering Co 1514 Ford Bldg Chicago Offic 

4213 Sheridan Road, Chas. H. Shaw, Manager. Toronto Office 1501 Royal Bank Bldg.. E. C. Roelofson, Man 

FOREIGN AGENTS: Chas. Churchill & Co., Ltd., London, Birmingham. Manchest Newcastle-on-Tyne, England and Glasgow, Scotland Alfred H 
st 





eT f ca 
Schutte, Cologne, Brussels, Barcelona, Bilbao; Schuchardt & Schutte, Berlin, Vienna, Stockholm, Petrograd, Copenhagen and Buday« 
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Accuracy— 
On An Automatic 


There’s one big feature of Gridley Automatics that 
stands out boldly. It is their accuracy. 








Accuracy comes through perfect alignment between 
spindles and tool slides. Note the Gridley construction 


With the Single-Spindle Machine the axis of the turret is paral- 
lel with the spindle, and permits us to make a turret practically 
as long as the bed of the machine itself with a bearing at each end. 
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With the Multiple-Spindle Machine, the spindle carrier has an 
extension which reaches to the other end of the machine with a 
bearing at this outer end. Onto this extension is mounted the 
tool-slide. 


With this construction there are no adjustments necessary to 
maintain alignment, and with continued use there will be no dif- 
ference as regards accuracy of the work. The tool-slide, being 
mounted on the spindle carrier, will always be in perfect alignment 
wi‘h it. 


Gridley Automatics are not only accurate when new. They main- 
tain their accuracy after long periods of the severest service. Con- 
sider this point. 


Multiple-Spindle Single-Spindle 


Automatics Automatics 
Windsor Machine Co., Windsor, Vt., U.S. A. 
AGENTS AND REPRESENTATIVES: Western Sales Office, 4213 Sheridan Road, Chicago, Il Windsor 
Machine Company, 68 Avenue de la Grand Armee, Paris, J. Ryan. Manager, for Great Britain. France, Belgium 


and Switzerland. 
FOREIGN AGENTS: CRAVEN BROTHERS, LTD., Manche ster, England, Great Britain and Cclonies 


CHARLES CHURCHILL & CO., London. Birmingham, Manchester and Newcastle-on-Tyne, England and 
Glasgow, Scotland. M. KOYEMANN, Charlottenstrasse, 112, Dusseldorf, Germany, Austtia- Hung: ary, It 
Switzerland. SCHIMUNEK & CO., Moscow, Russia. F. G. KRETSCHMER & CO., Frankfort M 
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The 
“New Britain” 
Six-Spindle 
Automatic 
Screw 
Machine 








“New Britain” Features: 


+INDEXING~+ 





ONTRARY to usual practice, in- 

dexing of the spindle cylinder on 
“New Britain’ Six Spindle Automatics 
is not effected through mechanism con- 
nected with the cam shaft but accom- 
plished by means of an independent 
shaft driven at constant speed. 


N this manner the highest consistent 

speed of indexing is maintained at 
all times, being in no way affected by 
variations in speed of cam shaft and 
spindles. 


HE result of this feature is a mate- 
rial increase in rate of production 
on pieces requiring long operations. 


[XN DEXING Mechanism, pat- 
terned after the “Geneva Mo- 
tion’”’ gradually accelerates the heavy 
spindle cylinder at the time of indexing 
and as gradually checks its motion with 
out shock. Final accuracy in indexing 
is by means of an extra wide rectangu- 
lar latch entering notches in the circum- 
ference of the spindle cylinder. 








Let us send you descriptive bulletin of this Six Spindle Automatic. 


The New Britain Machine Co. 


— Automatic Screw and Chucking Machines — 


New Britain, Conn., U. S. A. 


AGENTS: 
Caxton House, London. 








Alfred H. Schutte, Cologne and Berlin. Coats Machine Tool Co., Ltd., 
Donauwerk Ernst Krause & Co., Wien, Prague and Budapest 


WESTERN OFFICE: 
2008 W. Grand Boulevard, Detroit, Mich. 
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Milling Automobile Engine Bearing Caps 
by the Continuous Milling Process 


There are the automo- 
bile engine bearing caps to 
be machined in large quan- 
tities. And there is the 
No. 24$B Vertical Mil- 
waukee Miller with rotary 
table and a simple chuck- 
ing fixture to accomplish 
it. 

The milling is continu- 
ous—there is no time lost 
in chucking. The cutter 
finishes piece after piece 
as the table revolves. 
The operator stands to the 
and takes 


piece, 


sides or front 


off the 
chucking 


finished 

the 

pieces in their places. 
The result is a produc- 


unfinished 


tion far beyond that of 
any 
Moreover, the pieces are 
given the superior finish 
of a face milling cutter. 


other machine tool. 


There are an endless 
variety of parts and pieces 
that can be milled to the 
the 
It is 
an easy matter to design the necessary 


same advantage by 


continuous process. 


simple chucking fixture. 

Production by the continuous mill- 
ing process depends almost entirely 
upon the operator. The Milwaukee 
Miller will mill the pieces faster than 
it is possibie for an operator to chuck 
them. In a number of’ cases it has 
proven profitable to put two operators 
to work, one to unload and the other to 


load. 





Where a manufacturer has a horizon- 
tal milling machine and does not desire 
to undertake the expense of a vertical 
milling machine, the continuous mill 
ling process can be performed by using 
a vertical spindle attachment in con- 
nection with a rotary table. 

When considering the results you can 
get on your work by continuous mill- 
ing, consider also the machine on which 
you do it. 

Aside from the fundamental features 


and advantages characteristic of all 
Milwaukee Millers, our vertical type 
machine offers several values to be 


found in no other vertical milling 
machine. 

There is ample vertical adjustment, 
weakening 


the knee 


but no unnecessary and 


adjustment. In other words, 


is adjustable—the spindle is adjustable 


only to wear. Adjustment sufficient 
for all commercial purposes is secured 
by making the knee only adjustable up 


and down the column. 





By making the spindle head non ad- 


justable, the main drive gear of the 
spindle remains in a fixed position im 
mediately behind the main bearing of 
the distinct 


advantage 


spindle This is a 


Furthermore, we are enabled to ex- 


lubricating system 
so that the 


shafts 


Canc ad 
head 


and 


tend our 


to the spindk hard 


ened steel gear: there are 
lubricated and flushed with more 


the hard 


than 
a gallon of oil a minute just a 
steel shafts in the in 
of the 


ened geal ind 


terior machine are lubricated 


and fiushed 


If you have work you think adapt- 
able to continuous milling, put your 
problem up to us We will gladly 


make suggestions. If you do any kind 


of milling at all, get the complete facts 


about Milwaukee Millers You will 
find them decidedly interesting Just 
ask for our new catalogue No. 19 


KEARNEY & TRECKER CO. 


Milwaukee, 


Wisconsin 
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“Worth Knowing” 
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There are many things “worth knowing,’’ but 
to the man who follows closely the progress of 
machine tool design one of the most impor- 
tant topics right now is Motor Drive Develop- 
ment. 


In this connection we announce the Cleveland 
Full Automatic Motor Driven Machine, and 
following facts cannot help but prove instruc- 
tive as well as interesting. 





Here is a new machine ideal for all around 
screw machine work, where a great variety of 
different parts are wanted in small or medium 
sized lots. 


It is easy to change over from one job to an- 
other, no special cams are necessary as all 
speeds and feeds desired for each cutting tool 
are obtained by the one set of adjustable cams 
supplied with the machine. 


A very great range of feeds and speeds are 
available, allowing each tool to work under the 
correct conditions and greatly increasing pro- 
duction. 


The machine is equipped with two motors, the 
one driving the spindle is a variable speed, 
quick reversing motor controlled by a simple 
mechanical apparatus, operated by adjustable 
cams which allow the selection of any one of 
20 different spindle speeds in either direction, 
arranged in regular progression, or the spindle 
may be stopped independent of the feed, for 
cross drilling, milling, slabbing, etc., or during 
the bar feed. 


The tool feed is driven by a constant speed 
motor which gives constant idle movement; 
variable feed for tools being obtained by a 
mechanical feed regulating device. 


MACHINIST 


Section 23 


One push button operates both motors which 
are interlocked electrically, any overload on 
either motor will stop the entire machine. 


Both motors are supplied with automatic ac- 
celerators, and overload relays; both relays 
operate the main automatic switch, in this 
manner fully protecting both of the motors 
without the necessity of any fuses whatever in 
the entire equipment. 


All wiring is enclosed in conduits, and the mo- 
tors are mounted in a position which is out of 
the way of the operator and also cannot be- 
come cotited with splashing oil and chips. 


Both motors are arranged with adjustment for 
tightening the silent chains which transmit 
the power. 


All of the automatic electrical control mechan- 
ism is mounted on one panel which is enclosed 
and locked in a cast iron box, access to this 
mechanism being given only to the electrician 
of the plant in which the machines are oper- 
ating. 


It is not necessary for an operator to know 
anything about the electrical apparatus, as it 
is entirely self-contained and proof against 
abuse and rough handling. 


The machine may be equipped with motors for 
either 110 or 220 volt direct. 


We have gone into particulars at some length 
because we feel that the facts which we have 
told are ‘“‘worth knowing.”’ 





This machine is on exhibition at the Foundry 
and Machine Exhibition, Atlantic City. 


Cleveland Automatic Machine Company 
Cleveland, Ohio, U. S. A. 








28 Buying—A MERICAN MACHINIS T—Section Vol. 43, No. 14 


No Torsional Strain 


As the driving gears are keyed to 
the hubs of the pinions the driving 
power is transmitted through the 
massive pinion sleeves, thus relieving 
the shafts of all torsional strain. 
This insures a smooth movement of 
the table, increases the life of the 
cutting tools, and produces better 
work. We are giving the valuable 
distinctive features of 


GRAY PLANERS 
week by week. If you wish the.whole 
story write for our illustrated catalog. 


The G. A. Gray Co. 


Cincinnati, O. 








Economical Screw Threads 


—the producing of them is the problem of thousands of manufacturers. We took a 
long step toward the solving of this problem in producing the 





UU 





Acorn Die and Holder 


It has so many advantages over the old style spring die and various other forms of dies 
_ holders for machine use that it is difficult to enumerate them all. 

\ demonstration of the Acorn Die and Holder on your own work and on one of your 
own machines will give you a new standard for economy in screw threads. 

















COOOTTOETCEOTETEDEETONE 
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May we send one on trial? 


Greenfield Tap and Die Corporation 
28 Warren Stree Wiley & Russell Mfg. Co. Division 3s No. Gh Street 


Detroit 


( ‘hicago 
13 South Clinton Street Greenfield, Mass. 55-57-59 Wayne Avenue 


PCTE econ 
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This 
Electric 
Hammer 
















Still another product 
which is benefiting in 
efficiency and low 
upkeep by the use of 























BALL BEARINGS—it is the 
Electric Hammer made by the 
Electro- Magnetic Tool Com- 
pany of Chicago 




















This booklet illustrates many machine tools of 
every class which are likewise benefiting. Do 
you want acopy? It may teach you how to 
promote the efficiency of your own machine. 


The Hess-Bright 
Mig. Co. 


Front Street and Erie Avenue, 
Philadelphia, Pa. 
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Foreman Guessing 


It looks simple on the face of it, but this job 
was the cause of a lot of worry. The part is a 
simple little sheet steel plate 1i%’’ long, }’’ wide 
and 0.050” thick. It is ground to a limit of 
0.0005” in thickness from end to end and must 
be parallel. 

Every conceivable method was tried for holding 
the work, but none was satisfactory until a 
Heald 6” by 8” Rectangular Magnetic Chuck 
was tried. Instead of clamping the magnetic 
chuck to the table of the grinding machine in 
the ordinary manner, it was turned around so 
that the magnetized poles of the chuck were 
located at right angles to the axis of the grinding 
wheel spindle. In this way the pieces could be 
disposed along the lines of force, and in contact 
all over with the magnetic pole. 

The work is supported equally all over and can- 
not rise toward the wheel on account of unequal 
expansion caused by heating. 

It is ground to the required accuracy at the rate 





A Job Which Kept the 


HEALD 
\ Magnet ic 


rattle) ats 


ae 


of 1320 pieces in 30.6 hours. 
Worth noting are the eight slots 
in the circumference of the wheel 
which convert it into a fan. This assists 
in keeping the work cool and prevents 
warping. Even this “‘stunt’’ was'tried to get 
these pieces flat before the Heald Chuck was 
adopted, but it failed, so that the real secret of 
success is the Heald Chuck. Try one. 


THE HEALD MACHINE COMPANY 


10 NEW BOND STREET 


WORCESTER, MASS. 


BRANCHES: 


Chicago: 24 So. Jefferson St. 
Cleveland: 710 Engineers Bidg. 


Cincinnati, 602 Provident Bank Bidg, 
Detroit: 303 Majestic Bidg. 











13, No. 14 
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How much time is that 
cutter working? 





Practically all the time if it’s on a All the time you spend for the oper- 
Becker Continuous Miller. ator, for overhead expenses, for the 
" : machine—all this time is focused 
The operator is kept busy removing on the cutter. 

finished pieces and chucking new 

ones. Only the cutter pays you back—in 
, i ms time spent cutting. In Becker Con- 
The Special Fixture holds many tinuous Milling that time spent cut 
-astings revolving on the rotary ting is continuous. 

table—as soon as the surfaces of one 

piece are milled—the next piece Full particulars in the Becker Contin 
swings into place. No time is lost. uous Milling Book. Send for a copy. 


Becker Milling Machine Company 


Hyde Park, Mass., U. S. A. 


AGENTS—Niles-Bement-Pond Co., New York Mr. H. B. Slate, Hartford, Conn National Supply Co 
Toledo, Ohio. Rumely-Wachs Machinery Co., Chicago Selson Engineering Co., Ltd., London, Eng 
land. Schuchardt & Schutte, Cologne, Barcelona Allied Machinery Co of America, Paris. 
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3-Foot 
Radial 











Made in four other 
sizes, 34’, 4’, 5’ and 
6’. All adapted to 
addition of motor 
drive at any time 
after purchase, with- 
out special base or 
speed box. 














Fosdick If the Arm Wears, 
| What Then? 


If it wears and that wear cannot be com- 
pensated for accurately then the whole pre- 
cision of the radial is lost. 


Fosdick 3-ft. Heavy Duty Radial 
has arm which is of the pipe sec- 
tion. It is well ribbed. Has ad- 
justment to prevent sagging and 
provides means for taking up the 
wear. A Fosdick retains its initial 
accuracy. 

The arm lowers at twice elevating 
speed by handle _ conveniently 
placed. Safety trips are provided 
for both extremes. 

In fact, if you will examine the Fos- 
dick you will like its whole con- 


struction. Why not send for Cat- 
alog and let the details convince 


The 
Fosdick Machine 
Tool Company 


Cincinnati, 7 

















Ud 














What Proper Rake 
Means to a Die 


Higher cutting speeds, smoother threads, less 
consumption of power, longer life to the cutting 
edge and larger production per set of chasers. 
All these features are possessed by LANDIS DIES. 


the whole story. 





Waynesboro, - 


duction—less expense. 





What the Landis Die 
Means to You 


The application of the same principles to your 
threaded products as apply to the rake angle of your 
lathe tool—THE RAKE IS SUITED TO THE MATE- 
RIAL—IT IS CONTROLLABLE. 

The Landis Die means longer life—greater pro- 
Write for Catalog that tells 


Landis Machine Company 
- « = Fe een. 
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The q The Feed that 


Barnes a9 “makes ’em 


Drill it talk” 





No. I's, 22'-inch Swing Drill 


/ 


HIS cut represents our 22}-inch Swing Drill, with back gear, positive self-feed 
and automatic stop, and quick return lever for spindles. 


The **Positive Self Feed”’ gives 4 changes of feed which adapts the drill for reamer work, 
drilling in steel or boring in casting iron. No belts to slip; no belts to throw off and on; all 
changes made by simple movement oi a lever. 


LOWER FEED—Our new lower feed mechanism (patented) gives universal control of drilling 
spindle. It gives operator choice of two automatic stops; therefore a combination which can 
either be set to disengage worm from worm gear, permitting the drill spindle to be quickly returned 
from drilling or reaming operations; or secondly to disengage the mitre feed gears, which stops the 
feed but leaves the worm and worm gear in mesh, as would be required in accurate facing and com- 
bination tool operations. 





Upright Drills from 8 to 50 inch swing—Gang Drills—Horizontal Radial Drills. Send for Catalog. 


Sole Manufacturers ‘ay Established 1872 
W. F. & JOHN | S&F ) BARNES COMPANY 


1995 Ruby Street MarsS Rockford, Illinois 
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Wherever shaft deflection is essential 
main drive (pump drive) magneto drive 
starting device on automobile construction. 
With Baush Universal Joints you can run 
things straight or all out of kilter and the 
power will be transmitted as readily and with 





SPRINGFIELD, 





RADIAL DRILLS — 








AMERICAN 


specify Baush Universal Joints; especially for 


MANUFACTURED BY 


THE BAUSH MACHINE TOOL CO. 


Builders of 
MULTIPLE SPINDLE 


MACTHIN IS T—NSection Vol. 43, No. 14 
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SPECIFICATIONS 








: ———— “= ne oe | Tere ; 
bk 4 ] ” i en re 1 ii n’lia’) 2 4” 
T B {2 | 2” | 29” | 28” | 33” | 39” | 33” | 49” | 49" | SR” | 7” | 8” | 108 
1 Price |$2.30| 2.40 | 2.50 | 2.50 | 3.15 | 3.15 | 3.75 | 4.10| 4.70 | 5.65 | 9.40 |32._00| 75.00 


Patents, Nos. 785,839 and 801,934. Others Pending. 


Universal Joints 
for All Transmission Having Shaft Deflection 


the same degree of efficiency as is possible with 
rigid shaft. 

Get next to the possibilities of the 
Baush Universal Joint. Note its con- 
struction. Specify it as equipment for 
your machines. 





MASS., U. S. A. 





DRILLS — UPRIGHT AND HORIZONTAL 











September 





30, 


1915 


Buying—AMERICAN MACHINIST 


Ne 


ecttoun 













Any Angle 
Without Shifting 
the Work 


With the Van Norman “Duplex’’ the 
work can remain fixed to thetable, while 
the cutter is placed in the various po- 
sitions to reach the different surfaces 


The Ram is adjustabl 


The Cutter Head is adjustabl 

The Sub-Head is adjustabk 

With these three, practically all angles and 
positions may be readily obtained 


The Van Norman loses nothing by its wonder 
ful adaptability It is a full-universal millet 
iside from its ability to get a thousand and 
one angles without shifting the work on th 
table 

Large saving in 
The ideal tool room 
chine 


Made in three sizes 


cutters and fixture 


ind general utility ma 


Bulletins mailed on request. 


Van Norman 
Machine Tool Co. 


Wilbraham Ave. 
Springfield, Mass., U.S. A. 
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Turning Out the Work at the 
Studebaker Corporation 


Here you see G & E Multiple Spindle 
Bevel Gears roughing Gear Cutters at work 
at the Studebaker plant. 


Wherever these machines are used the 
stocks of roughed out gears pile up rapidly, 
ready for the generators. | 


Such a method is economical]; in line with 
modern scientific methods of shop pro- 
duction. 
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Area of 
Ball Contact. 


End Thrust r End Thrust 


New Departure 
Double Row 


Sectional View. 


In the installation of an anti-friction bearing, where end thrusts and radial 
loads combine, consider carefully the design of its raceway. 


Is the curvature of the ball race so gradual as to cause disastrous wedging or 
necessitate the use of supplementary thrust bearings. 


NEW DEPARTURE: ALL BEARINGS 


American Made. for. /American Trade 


pl 


of the Double Row Type 


Require no auxiliary thrust bearings of any form to resist axial or angular loads, 
as do bearings having their raceway curvature generated from the shaft center. 
The New Departure Double Row resists loads from any direction with equal 
efficiency. Each ball makes contact with the race upon which it rolls, at such 
an angle with the plain of the bearing that wedging, incident to thrust, is 
negligible and the carrying capacity is unimpaired. 





Every builder, every purchaser of high grade machinery should have the “Engi- 
neering Edition” of our catalog. Send for a copy. 


The New Departure Manufacturing Company 


—, -™ I T ‘ Sole Hritish Agent 
Centers Throughout. Bristol, Conn., U.S. A. Hrown Brothers, Ltd. 
The United States, Conrad Patent Licenses London: Manchester, 


Western Branch: 1016-17 Ford Bldg., Detroit, Mich, 
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A COMPLETE LINE OF COMPLETE MACHINES 
3 S48? “PRECISION” RARiicuKdNint 


femme (ALL OF THE SAME GENERAL DESIGN) 
! 


With or Without 


Vertical 
Milling 
Attach- 


_ment 


We Can Serve 
You Well 





Lucas Machine Tool Co. 





Cleveland, Ohio, U. S. A. 








HUTUUUEODEO DENA ONAL EAUOONA ONAN DONA OREO EAU ORUOOONO NAO EOUECONENOONOOoeAgONODOOOOE TUOTTETEUTEDEUTEDTEOEOTEDEDENTEOORA TEU OOEAEEELUENOEATOROROREOUOOONEOEUCODEEOENDEOOSEEOOROROOEEORORNONNENONODE 





SU tet Teena TUUEUEU THETA VUUUUTOUUE ODETTE UTE OE ETE ECT TPE HUTT TED Teena 





j NLM "Ml 





What This Alosite Grinding Wheel is Doing 












T is grinding out the ball races in 

case-hardened steel —holding 
its shape so well as to insure ac- 
curacy—cutting free, fast and show- 
ing long life—proving itself to be 
the whee! of service — 


The Right Wheel in the Right Place 


Net The ndum service department is 


Np teady and pinion to work with you to- 


ards real, aa ding economy—towards 
. uiaggil,” meee Se 4 











5 ttering your output. 


-Carborundum Company 
“wg ; a iagara Falls, N. Y. 
D Philade Iphia Boston Cleveland 


+ Hains Eng. Dusseldorf, Ger. 
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: 
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Backing-Off 
Is a Dead Loss 


There seems to be no way of getting 
around this reason for the use of self- 
opening dies. If you reverse the spindle 
to back the die off the newly cut thread, 
the total time of cutting the thread is 
nearly doubled. Only the running-on 
counts. The backing-off is a dead loss. 


Geometric Die Heads spring open and 
are withdrawn instantly, leaving a per- 
fect thread and permitting next opera- 
tion immediately. 





Our interesting booklets tell you 
all about it. May we send them? 


GEOMETRIC The Geometric Tool Co. 


New Haven, Conn., U. S. A. 


‘a & 
Di = HEADS Chicago Office—545 W. Washington Blvd. 


SUUEDUUDEENT EEUU EEUU TDAUU TERA DEETOREAT EEUU TEEEU EEUU EER TERDUD ERAT EERE TREAT REAU TERA DERE OEEEAUEEA DERE EEUU TERS ODEEHEREETUEUE EERE TOEEAU DORA EET OEEUEERAOEOOUDEEEOUERUHOREUAOONOO DRONE 


t 


senneennnes 
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HUNUNAUEONEOOONOEONONOAONEOONS 


TOLOUENONOOEU SONU DO EN DOEOAONCEDEONONONEDOOOOOEORONOCONNONNE 


CCONENONEUEELU NENT OONOONONEOOONONOROEEONEOOONN 
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TURRET LATHES and 
SCREW MACHINES 






Dreses Machine Tool Co., Cincinnati, Ohio, U. S. A. 


Representatives: The Fairbanks Co., New York, Boston, Philadelphia and Buffalo; Carey Machinery & Supply Co., Baltimore; E. L. Essley 
Machinery Co., Chicago; Badger-Packard Machinery Co., Milwaukee; Wm. C. Johnson & Sons Machinery Co., St. Lor The Chas. A. Strel 
inger Co., Detroit; Canadian Fairbanks-Morse Co., Montreal and Toronto: Selson Engineering Co., London; E. Sonnenthal, Jr., Berlin & Koln 
Stussi & Zweifel, Milan, Italy; Manning, Maxwell & Moore, Mexico City and Yokohama, Japan 
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During the past year we have heard a great 


deal about preparedness and organization 
as affecting the great European War. One military 
power was ready for it—the others are getting ready 
—they have been getting ready for over a year 
getting ready takes time. 

Preparedness — organization — counts in industry as 
vitally as in war. 


Through 40 years we have been putting forth hard 
consistent effort at better and better organization. 


Organization means results. Organization means 
quality of goods. Organization means ability to 
SERVE YOU. 


CARD’S BIG TAP ORGANIZATION OF OVER 
40 YEARS’ STANDING READY TO SERVE 
YOU NOW. 


Take advantage of our long experience in tap making 
our organization gets results at once. 


Large stock of U. S. Std., V, Whitworth, International and 
French Standards (Metric System) as well as Lowenherz 
Standard carried in stock. 


S. W. CARD MFG. COMPANY 


MANSFIELD, MASSACHUSETTS, U. S. A. 
NEW YORK STORE, 62 READE STREET 

BERLIN STORE, ARTHUR KAYSER, MGR., ALTE JAKOBSTRASSE 2 
EUROPEAN AGENTS—Chas. Churchill & Co., London, Birmingham, Manchester and 
Glasgow. Markt & Co., Ltd., Paris. Ignacz Szekely, Budapest. V. Lowener, Stockholm 
Copenhagen, Christiania. R.S. Stokvis & Zonen, Ltd., Rotterdam. R.S. Stokvis & Fil 
Brussels. Andrews & George, Yokohoma, Tokyo, Osaka. J. Lambercier & Co., Geneva 
C. Civita, Milano, Italy. R.D Auglignac, Barcelona, Spain 
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Built in 
9-11-13" Swing 











687 Water Street 


Anywhere an occasion arises—repair work, light or 
moderate light lathe work of any kind—a little “STAR” 
equipped with individual motor drive can jump on the 
job and handle it right. When the power is wanted you 
throw it on; when you are through you throw it off. 
The power in these Star individual motor drive ar- 
rangements is carried to the spindle by belts—a better 
method of transmission than gearing or chains, and 
these belts have a device that keeps them always at 
correct tightness without any need of taking up the 
belt. 

Movement of the horizontal bar controls the spindle mo- 
tion. Constant or variable speed motor. 


“Star’’ Lathes are low in cost and large in life. 


They mean economy for you—in the shop, the repair 
room, the laboratory, etc. Write today for catalog 16-B. 


couver, Edmonton, Ft. William, Hamilton, Ottawa, Regina, Victoria. 


Vol. 


f: 


A little STAR which 
is always ready 


, 
) 


The Seneca Falls Manufacturing Company 
Seneca Falls, N. Y. 


Canadian Sales Agents: The Canadian Fairbanks-Morse Co., Ltd., Montreal, St. John, N. B.; Calgary Saskatoon; Winnipeg, Van- 
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Say Which, That’s All 


Publication No. 14 


Publication No. 13 
is a6x9’’, 12-page and cover bulletin 
descriptive of the Morse Silent Chain, 
its construction and operation, and 
illustrating its application to Textile 


Mill Machinery. 


isa6x 9”, 20-page and cover bulletin 
descriptive of the Morse Silent Chain, 
its construction and operation, and 
illustrating its application for Large 
Power Drives (100 H. P. and over.) 


Morse Chain Company, Ithaca, New York 


Our nearest office can supply 
your copy quickest. 
OFFICES: 

New YorK . 50 Church St. 
BosTON .. . . « . 141 Milk St. 
CuicaGo . Merchants L. & T. Bidg. 
PITTSBURGH . festinghouse Bldg. 
CLEVELAND . . 421 Engineers Bidg. 
Detroit . . 735 Dime Bank Bidg. 
SAN FRANCISCO . . Monadnock Bldg. 
REPRESENTATIVES: 
St.Louts . Morse Engineering Co. 

Chemical Building 
MINNEAPOLIS Strong-Scott Mig. Co. 
413 Third Street, South 
ATLANTA Earl F. Scott, M. E, 
702 Candler Building 


a 


ODo0D00D00D0D00D0O0DODO0O0ODODODO: 
Morse Chain Company (Catalogue Dept.) 


LD \-1 


Gentlemen: Without obligation, please send me a copy of 


your publication “‘A Chain of Evidence”? Number 


Name_ 
Company 
Street___ 


City & State 


Position 
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One of the 


Something to help you with 
your angular work— 


This is the T-P Tool-maker’s 
Adjustable Knee for the quick 
and accurate handling of angular 
work. It may be used on the 
table of various machine tools or 
on a bench plate for laying out 
work. 


The tilting table is 7 inches by 
10 inches and may be swung 
from horizontal to vertical. The 
base may rest on either face and 
may be bolted in position. The 
table is provided with T-slots 
for fastening the work. Extreme 


table when in a 
position, 9 inches. 


height of 
horizontal 


The: setting for the angle is 
obtained by a vernier reading 
to 5 minutes on a steel sector 
which is graduated in degrees. 


For very accurate work the 
knee is provided with means for 
setting to the size of the angle. 


This is but one of the good things 
illustrated and described in the catalog 
of Tool Room Specialties we have just 
issued. Let us send you a copy. 


Ask for Calalog ‘‘A’’ 


The Taft-Peirce Mfg. Company 
Woonsocket, Rhode IsJand, U. S. A. 


New York Office, Woolworth Bldg. 


Detroit Office, Majestic Bldg. 


Vol. 43, No. 14 





Tool Room Specialties 
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Follow the 
Arrow to 
the Snyder 
Drill Press 


A Double Johnson Friction 
Clutch is incorporated in the 
nest of gears indicated by 
the arrow. 


Johnson Friction Clutches are 
compactly constructed and 
are mechanically designed to 
meet the requirements as a 
tapping device on all types of 
drill presses. Machines 
equipped with a Johnson 
Friction Clutch do not need 
any other tapping device. 


Consult Our 


CLUTCH IN NEST OF 
GEARING 














CLUTCH WITH PULLEY 
MOUNTED ON HUB 


Engineering Department for 
a Solution to Your Problems 


There are a great many little problems that years of experience in all branches of clutch 
confront the machine tool designer. Why not application. This service is entirely free and is 
consult our engineers and get the benefit of their open to all without any obligation now or later 


Write for a copy of the Blue Catalog and our latest 
booklet ‘‘Clutches as Applied in Machine Building.” 


THE CARLYLE JOHNSON MACHINE CO. 


MANCHESTER, CONN. 


Englan { The Efandem Co., Ltd., 159-165 Great Portland 


| St., London, W. Sole Agents for British Isles. 
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Speed! You’ll Get It with a Blanchard 


The big electrical concern which operates these three Blanchard Vertical Sur- 
face Grinders gets a new demonstration every day of Blanchard speed possi- 
bilities. 

For example: Here's a 6’’ armature die—-shown in the lower left hand cofner 
of this page. It’s one of the jobs they tried on a Blanchard and now it’s one 
of the jobs that are handled regularly on a Blanchard. The reason isn’t hard 
to discover. For this die is sharpened in one-third the time—floor to floor— 
formerly required. On actual grinding time the Blanchard is so much faster as 
to render comparison almost impossible. 


If you're interested in speed, you'll want to know about the Blanchard. 





A New Blanchard Bulletin 
is ready. May we send it? 


The Blanchard Machine 


Company 
64 State St., Cambridge, Mass., U. S. A. 


DOMESTIC AGENTS: Prentiss Tool & Supply Co.; Motch & 
Merryweather Machinery Co.; Marshall & Huschart Machin- 
ery Co.; W. E. Shipley Machinery Co.; Kemp Machinery Co.; 
Robinson, Cary & Sands Co.; Pacific Tool & Supply Co. 
CANADA: Williams & Wilson, Ltd.; A. R. Williams Ma- 
chinery Co., Ltd. GREAT BRITAIN: C. W. Burton, 
Griffiths & Co 
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Silence 
is Golden 








Do you promote 
efficiency in your shops 
and factories by eliminating, 
or minimizing, preventable noise? 


One wav to reduce noise and The use of Link-Belt Silent Chain 
clatter _ to use the Link-Belt means that you are employing the 
Silent Chain Drive—on your 
lineshafts and countershafts, 4S out slip or loss, and these are only a 
well as on your machines. It is few reasons for its superiority over 
flexible as a belt, positive as a belts and gears. 

gear, and more efficient than 


highest type of modern transmission 
for your power—transmitting it with- 


Is there not some place in your shop 


eithez. a ra 

or factory where Silent Chain can help 
It is over 98% efficient throughout its you? Every drive is sold under a bind- 
life. ing guarantee of satisfaction. 


Write today for Link-Belt Silent Chain Price List Data Book No. 125. 


LINK-BELT COMPANY 


. > . . . 
Philadelphia Chicago Indianapolis 
New York 2909 Broadway Detroit 911 Dime Bank Pid« Denver L.indrooth, Shubart & Co 
Pittsburgh 1501 Park Bldg Cleveland 1304 Rockefeller Bldg Minneap lL.ink-Belt Supply Co 
Boston 49 Federal St. Seattle SO Fis \ Sort New Orlear Whitney Supply Co 
St. Louis. Central National Bank Bldg Portland, Ore l4th and Love; t San Frar Meese & Gottined Co 
Buffalo 698 Ellicott Square Los Angeles 204 N. Los Ang s Birmingha Cieneral Machinery Co 


Wilkes-Barre 2nd National Bank Bldg Poront ( J Millen & Son, Ltd 
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PARADOX REAMERS 


“Paradox” Reamets ate adjustable, yet solid—hence the name. Most reamers are 
either adjustable or solid and thus limited to the particular advantages of their 
type. But the “Paradox” combines the merits of both styles and thereby effects 









a large saving in tool expense. The “Paradox” Adjustable Reamer is entirely 
different from other adjustable tools. It cannot be put out of adjustment by 
simply turning an adjusting nut. The “Paradox” is so constructed that it is 







necessary to remove the blades from their grooves in order to change the size of 
the Reamer. The blades are screwed firmly to their seats, held down and in 
against the back and bottom of the grooves so as to secure the greatest rigidity. 
These blades are unevenly spaced to prevent chattering ; they cannot spring as they 
are practically solid with the body and they will ream a clean and accurate hole. 









THE CLEVELAND TWIST DRILL CO. 


CLEVELAND 







NEW YORK: 30 READE STREET 





CHICAGO: 9 NORTH JEFFERSON STREET 
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No. 3-A Universal Hollow-Hexagon Turret Lathe with Chucking Equipment 


UOUUUDOOOOOUOOQEOAEEUOOOENEOUOOOOEOAGOROUOOOOOOGOOEEOOAEAOOOOGREUEAOOEAAEOUAE EAE 


Two Cuts at One Time 


The ability to face, undercut or neck with the square turret while 
boring or turning with the hollow-hexagon turret contributes 
largely to the time saving and economical output of the 


Universal Hollow-Hexagon 
Turret Lathes 


Separate feed shafts, each with ten individual feeds, operate the carriage and 
turret saddle independently, and provide the exact feed reauired for each. 


And to this great advantage are added the other essentials for rapid and ac 
s § I 

curate production—excess power, extreme rigidity, great adaptability, and a 

power rapid traverse that saves time and conserves the energy of the operator. 


Without obligation, ask us to show the sav- 
ing on one of your typical jobs. Send blue 
prints with rough and finished samples. 


FUNADUVEQOONQQQOUUONOGOS000UUUOONO00OUUUOOGOOO0QOOUUUOSEOGOGSOOOOUUOOOGGOOOOOOUOOOOGGOOOOOOOOOEGGOOOOOOUU EE OGOGOOOEOUU AOE EAAAAOOUTE 
THE WARNER & SWASEY COMPANY 


Cleveland, Ohio, U. S. A. 


TURRET LATHES—TURRET SCREW MACHINES—BRASS WORKING MACHINE TOOLS 


New York Office—Singer Bldg Boston ome Oliver Bldg Butato ORiee 
Detroit Office—Ford Bidg Chicago Office and Show Rooms-—4618-622 Washingt Blvd 
FOREIGN AGENTS —Chas. Churchill & Co., Ltd., London, Birmin Manchester, Newcastle-on-Tyne and Glasgow 
Schutte, Berlin, Vienna, Budapest, Petrograd, St« kholm, Cope be temeny ‘Shanghai and Tokio Alfre a H. Schutte, ( “1 une 
Milan, Bilbao and Barcelona. Benson Bros., Sy« — A. Asher Smith, Sydney \. R. Williams Machinery Co., Lt lore 


Winnipeg and Vancouver, Williams & Wuison, Ltd. Montreal 


<=) 


1 


= 


Fe TTT 


= 


Iroquois Bldg 


Schuchardt & 
Brussels, Liege 
mto st John 
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Cincinnati-Acme Flat Turret Lathe 





weg 
} 36 





3%°x36" 


with Bar Equipment 


with Chucking Equipment 


A double purpose, double profit 
machine is this 3}"x36"' Lathe. It 
handles both bar work and chuck- 


ing work. 


The head is of the sliding gear 
type and only those gears run 
which are actually driving. 


Nine spindle speeds are available 
without stopping. Some time sav- 
ing here. 


You will be interested in the 
many other points of merit. 


Write today for special bulletin. 


The Acme Machine Tool Co., Cincinnati, O., U. S. A. 
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The G-K Heavy Duty Engine Lathe 


means complete satisfaction 


LA 
vr’ 8 
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Built in 20’, 22’’, 24” 


and 30” sizes. Write us for details today. 


The Greaves-Klusman Tool Company, Cincinnati, Ohio, U. S. A. 
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A Pair of Sturdy Workers 





Electric Driven Reversible 


Ready to put their strength 
up against any job in their 
field and away with flying 


honors. 


Past performances 
are proof that you 
need have no fear 
about using these 
machines for the 
| hardest work. 


NNAT I 


Planers Rapid Production Boring Mills 





Any cutting speed from 15 to 60 feet per min- Suitable for the heaviest boring work—car 


ute—changes while in operation. 


wheels, locomotive cylinders, etc. 


We are ready to present cost data on your work. At least write for the latest catalog. 


Cincinnati Planer Co. 


Cincinnati, Ohio 
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Hayden Automatic Screw Machine 


5 Spindle—’, x 3" Capacity 


Shifting tumbler gears give 16 spindle 
speeds and 20 time changes to make one 


piece. 


Nine tools can be operating together. 


Four cross slides. 
Five longitudinal tool slides. 


Any tool can be brought into 
position by hand lever. 


Time for indexing head and 
bringing tools into position 
is constant, 1} seconds. 


Write for catalog completely 
describing construction and 
telling of 48 distinct features 
of superiority. 





Construction Data 
8. Left Hand Threading 


Die revolves at { live spindle speed, while the spindle 
in line with die is clutched in the stopping position. Thread 
is cut until ¢ point is reached and then live spindle starts 
up at full speed, running itself out of die while cam follows 
at proper speed. Mechanism for both R. H. and L. H. 
threads is self contained on machine; to change from one 
to other merely shift a clutch and shift the pin hole in the 
cam on carrier acting on spindle. 


Oakley, 


Cincinnati Automatic Machine Co., (air o. 
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Keep posted on shop methods 


UPPOSE you should detail a trained staff of metallurgists, 

chemists and practical men to visit the principal machine 
shops throughout the world, study their methods and give you 
the benefit of their findings. 


What an economy, compared with learning by your own experience. 


Yet, so far as industrial oils and leathers and case-hardening 
materials are concerned, you can easily obtain the services of the 
Houghton Research Staff, which gathers the ideas of practical men. 


Get on The LINE 


The Houghton Line is a magazine dreds of dollars annually in material, 


published monthly by the House of 
Houghton. Every month our Presi- 
dent writes a Heart to Heart Talk to 
Metal Workers based upon our 
knowledge of the requirements of the 
metal working industries in oils and 
leathers. 


Many concerns have found in The 
Line an idea that saved them hun- 


, To geton The Line, merely fill in the 
” attached coupon and mail, 





supplies or process. 

There are close to 75,000 good fellows 
reading The Houghton Line each 
month, so you see other folks con- 
sider it worth while. Besides the 
Heart to Heart Talk, there are 24 
pages of interesting reading in The 
Line each month, with the kind of 
punch that appeals to live, progres- 
sive men. 





Dott today. ™ 


EK. F. Houghton & Company 


Third and Somerset Streets 


Philadelphia, U. S. A. 
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E. F. Houghton & Co., 
P. O. Box 3078, Philadelphia. 


Put me on The LINE. 

My narte is 

Street No. 

Post Office State 


Name of Firm 


ID OB. in 5 8 ae Bae cde d ae See%s .My Position is 
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These Blades, when 

becoming dull, may 

be reground again 
and again 











ALL STYLES 
With Either Carbon or 
High Speed Steel Blades 




















This Shield 
appears on all our 
Reamers 


THE 


STANDARD TOOL (0. 


NN 








“STANAR”’ 
ADJUSTABLE REAMERS 


are furnished with Adjustable Blades which will 
interchange in any slot of any body of the same size 
and style. This isa “StanaR” feature exclusively. 


Prices on application 


Home Office and Factory at Cleveland, Ohio 


Representatives in Principal Foreign Cities. 








("sy YORK STORE 


CHICAGO STORE 
552 W. Washington Bivd. 





94 Reade Street 











The Standard Tool Co., 1915 
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“OHIO” MILLERS 


HAVE 


MORE 


Power (look at the cone 

Range (lock at the knee) 

Rigidity (look at the weight and 
construction ) 

Convenience (look at the new pat 
ented belt shifter, disengaging hand 
wheels, etc.) 

Adaptability (look at the tremen 
dous table) 


than was ever put into a milling 


machine heretofore. We'll 
SHOW YOU 


if you'll only write 


The :Oesterlein Machine Co. 


manufacturers of 


Millers = 
Cincinnati, }/ U.S. A. 
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Get This Big Cut 
In Production Costs 





You are paying too much on your lathe 
work if you still let your operators use 
the old-fashioned hand-operated chucks. 
They take an average of approximately 
a minute’s time to chuck a piece, while 


Nelson-Blanck 
Air-Operated Chucks 


do the same thing in five seconds. 





Control Valve, 
Make this big saving on your own work 

—cut your production costs from 5% to 

30%. 


Our Aim 


It is our aim to furnish the best Air- 
Operated Chuck which is possible to 
make, and we call particular attention 
to the fact that all of our chucks are 
made entirely of steel, including the 
bodies which are Swedish Steel Castings. 
Our Three Jaw Steel Body Air-Operated 
Chucks are of the strongest possible 
construction and are designed for long 
and continuous service. 


Air Chucks can be applied to any 
machine having a hollow spindle. Three Jaw Steel Body Universal 
Air-Operated Chuck. 
8” to 18” Diameter 





Our Control Valve operates the chuck 
and also controls the gripping power. 
A light casting can be gripped lightly 
by simply turning thumb nut which 
reduces the gripping power. 








Want proof on these claims? 
Just write us today for com- 
plete details. 

We solicit inquiries for 
chucks on Shrapnel Work. 











Nelson-Blanck Mfg. Co., Detroit, Mich. 
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Cost:—Reduced 50% 
Production:—Increased 100% by STELLITE 
Earnings:—Increased 10 to 30% 


‘That Different Cutter’’ 
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An Every Day Performance 


for STELLITE 


We get letters like the above every mail or so telling us 
that Stellite will take bigger cuts at a higher speed 
than is possible with any tool steel. It won’t burn and 
the temper stays in the tool. 

It’s not a tool steel—it’s better. We will prove it. Send 
coupon and 75c. for piece 2} in. long by 3-in. square, and 
try it out. You will find it the best “six-bit’’ investment 
you ever made. 


Send the Coupon 


SeGeeeceseeeeeseeseaenanoaoooaooeseee9 


Haynes Stellite Works 


Gentlemen 


Please find inclosed 7 for which you are to 


STELLITE 


send me (prepaid) i : ple 


2\.x%-in 


Name 
The coupon is valuable. Mail it today. 


Haynes Stellite Works 


Kokomo, Indiana 


Address 


Firm's Name 








Main Office and Works: 


Universal Grindin 
Crank Grinding 
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LANDIS 


LANDIS Grinding Wheel Head 


Massive 


Thoroughly Protected 
Constant Lubrication 


The LANDIS Grinding Wheel Head is massive 
and thoroughly protected. A glance at the cut 
will furnish convincing evidence of this asser- 
tion. 


The large wheel spindle is made of tool steel 
which is ground to a mirror finish and ring 
gauge fit. The bearings are tapering, well 
set apart, and are provided with adjustments 
for taking up the wear. 


For lubricating, the oil is carried from the sight 
feed oilers into reservoirs located under the 
bearings, and by means of felt wicks held in 
contact with the spindle by springs, the oil is 
constantly fed to the right and left hand helical 
distributing grooves formed on the spindle 
journals. 


Circular grooves formed near the ends of the 
bearings receive the oil from the distributing 
grooves and from there it is returned to the 
reservoirs. 

The V and flat guides of the wheel head are 
wide and well set apart. The wheel spindle 


lies directly above and between the carriage 
guide ways which arealso wide and well set apart. 


Write for catalog and further information. 


Plain Grinding Machines 
Internal Grinding Machines 


New York Office: Fulton Building, 50 Church Street, Waiter H. Foster Co., Managers 


Dewstoe Machine Co., Birmingham, Ala. MHarron, Rickard & McCone, San Francisco and Los Angeles. 


LANDIS | 
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LANDIS TOOL COMPANY 


WAYNESBORO, PA., U. S. A. 


Roll Grinding Machine 
Cam Grinding Machines 
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Notice the Massive Construction 
and Thorough Protection 
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eg te may be used for trimming either end of 
or shrapnel or high explosive shells, for 


Details 
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“AMLOMONre’ 
Machine is especially adapted for cut- 
ting from copper tubing, bands to be 


used on shrapnel and high explosive 
shells. 


The tool slide is provided with a multi- 
ple tool holder capable of cutting from 
three to six bands in one-half minute. 
With modifications this same machine 







finish-turning bands, for cutting steel 
tubing and many other classes of work. 






This machine will increase your 
production. Write for details. 


Automatic Machine Co., Bridgeport, Conn. 



















Swinging 
Doors 


Sliding 
Doors 


Box Drawers 


In Bauer & Black’s Chicago Plant 








Notice 
how Bauer & Black 
have utilized 

The Range and 
Flexibility 
of 
Berger’s 

. = Sectional Steel 
io 3 Bins and Shelving 


















Standard 


Bine Our three types of construction—Open 


Type, Closed Type and Skeleton Racks 

furnish a ready and satisfactory answer to every 

storage question. You will find that the Berger 

Construction combines strength with durability, 
flexibility and economy—then why not put your 
storage problems up to us and profit by our experience? 
It will surely pay you to investigate. 
Our Special Catalog R. A. throws an interesting light upon th 
question and shows how other concerns have solved 
Urge your Superintendent to write for a copy today 


The Berger Mfg. Co., Canton, 0. 
The Largest Pressed Steel Works in the World 
Our Nearest Branch For Best Service: 
New York Philadelphia Chicago 
St. Louis Minneapolis San Francisco 


Rupert Dept.: Borger Building, 
ew York, U. S. A. 





















storage 
theirs. 






Boston 
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| f This Man 


| _ is shifting a 6-inch driving 
C i belt as easily and safely as 
=i, > 
: < = the speed changes are made 
Pad | a ae | with a selective gear change 
> —_— ; / *h > 
» Oy ‘ ge mechanism. 


) 


The LE BLOND 
Patent Belt Shifter 


can be applied to any cone- 
driven machine tool of any 
manufacture at practically no 
investment and will practi- 
cally convert it into a single 
pulley drive machine. 


The R. K. Le Blond Machine 
Tool Company 
Cincinnati, Ohio 
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In Boring Shrapnel Shells—or boring long holes 


and in drilling other projectiles, a high degree of accuracy as well as speed is required. The 
Springfield Spindle and Axle Boring Machine has proved itself to be a most efficient machine 
for this work. 

Made in two sizes: 7” x 60” and 10” x 84”. Rack and pinion on each side of the top of bed in 
sures absolutely steady feed. Wide range of speed; ample power; great rigidity. 


Circular 119 gives complete details. Write for a copy today. 
Springfield Machine Tool Company 
Springfield Ohio 
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TITLE 
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Cathcart U. S. Patents 
issued and pending. 





Autom ric Smart Covpuns Co 


72-6 
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One Accident Like This 


Will Cost You Several Times As 
Much As a Complete Equipment of 


Bull Dog 


Shaft Couplings 





Campbell Machinery Co. 


Juying—A MERICAN 


ROJECTING SET SCREWS on shaft 
P couplings and collars take their toll 

every day or two, in hundreds of 
plants all over the country. This waste of 
human life and limb, and of the earning 
capacity of the workmen, is absolutely 
needless. Stop it for all time by equipping 
all shafts in your plant with “Bull Dog” 
shaft couplings. 


The ‘Bull Dog’’ coupling is the simplest 
on earth. It consists of a metal cylinder 
with two eccentric chambers containing 
steel rollers. You put it on the shaft with 
vour bare hands. No wrench, no screws, 
no tools of any kind needed. It is abso- 
lutely locked by the load being trans- 
mitted—and it stays locked with a bull dog 
grip until you are ready to take it off. It 
saves your employees, reduces your lia- 
bility insurance, and is in every way more 
efficient than any similar device previously 
offered on the market. We have just pre- 
pared a booklet which fully describes this 
effective saver of trouble, time and expense. 


Write for your copy now. 


Sole Selling Agents 


35 West 39th Street, New York City 


Manufactured by 
Automatic Shaft Coupling Co., Alexandria, Wa. 
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Foreign patents 
applied for. 


24 John Street 





Samples of Work—Case Hardened by Gas 


Efficient 


Carbonizing 
by Gas— 


The modern way to carbonize steel 
is by the use of gas. Carbonizing in 
an American Gas Furnace Com- 
pany’s Heating Machine with vola- 
tile carbon. 


It is more rapid and gives more uni- 
form results because the temperature 
is under absolute control. Gears, 
cams, sleeves, etc., can be carbonized 
economically by this process, also 
very many types of manufactured ar- 
ticles. In many cases, machinery 
steel may be substituted for more 
expensive high carbon steel, because 
of the superior uniformity obtained 
in carbonizing in an “AMERICAN.” 


After carbonizing, if required, har- 
dening may be done in the “AMERI- 
CAN” also. The accurate control of 
temperature insures correct hard- 
ening. 


Write for full details—note the 
examples above carbonized by 
Our New Process. 


American 


Gas Furnace Company 


Gas Engineers and Manufacturers 








New York 
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New Bullard Single-Purpose Machines for 


Shrapnel 


Shell 


Projectiles and 
Cartridge Cases 

















Special Cartridge-Case Finishing Machine. 


Strong, rugged and powerful, 
these tools have a productive 
capacity which is a surprise to 
those who are best informed 
on this subject. 


Complete information will be placed 


before those expressing interest if 
request is accompanied by full data 
regarding the work to be performed 
and the material to be machined. 


The Bullard Machine 
Tool Co. 


Bridgeport, Conn. 
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CINCINNATI AUTOMATIC GEAR 
CUTTING MACHINE which is typical 
of the entire machine and indicates its su- 


ne periority. 


The work saddle is so gibbed to the housing that 
the work arbor and blank do not drop out of 
parallel when the clamps are unloosened to ad- 
just work for tooth depth, thus eliminating a defect 


eature of most gear cutters which renders useless the 
screw micrometer. 


Another fact :—The cutter slide has rectangular grinding 
surfaces, (instead of dovetail as on ordinary cutters) 
with long taper gibs for taking up both vertical and 


9 horizontal wear. 
a & Remember, these are only two features of many that 


recommend this machine to your attention. 


|“ us mention just one feature of the 


This is the heaviest machine on the market for rated 
size. It is an absolutely rigid outfit—simple in the ex- 
treme—with large wearing surfaces. 


. 
ical— Others are multiplying production on this cutter 
—why not you? Write for catalog. 
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3 [. | . The Cincinnati 
) ¥ ; Gear Cutting Machine Co. 
ielera 


i ys . a Cincinnati, Ohio 
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e The {p-swing Lathe, with its scheme 


of multiple tool production, offers a 
most efficient method of manufactur- 
ing the type of shell shown above. 
0 On the So-owing the necessary ma- 
O chining operations, both inside and 
out, are accomplished with the 

greatest facility. 


Fitchburg Machine Works, Fitchburg, Mass. 


Sold direct by our own representatives in United States and Canada 


Foreign Representatives: Buck & Hickman, Ltd., London, Birmingham, Manchester and Glasgow. Allied Machinery 
Co. of America, 3 Rue Paul DuBois, Paris, for France, Switzerland, Italy. The F. W. Horne Co., Tokyo, for Japan. 




















[igtanss 0 Turning 3 Straight Diameters And J Taper Simultaneously 
Drive 
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Die-Cut Threads 
of Accurate Diameter 


The man whose hands show in this picture is meas- 
uring the pitch diameter of the thread. He is not using 
a special thread micrometer for this purpose, but just 
an ordinary every-day machinist’s micrometer. All 
he does, when cutting a U. S. standard thread, is to 
have the blanks .003 to .004 inch oversize, and then 
adjust the die until the chasers trim the tops of the 
threads to standard diameter, as measured by his 


HARTNESS micrometer. 





AUTOMATIC He now knows that the pitch diameter is standard. 

He knows it because he is using a Hartness Automatic 

DIE Die, whose chasers are accurately made with this 
very point in mind. 


This is worth looking into. 











JONES & LAMSON MACHINE COMPANY, Bit°Beni? 5? Queen Victoria St, London, E. C 


AMERICAN AGENTS FOR DIES AND CHASERS: 


BOYE Bc AMPBELL CO. ROBINSON, CARY & SANDS CO. PACIFIC TOOL & SUPPLY CO 
Jetroit, Mich St. Paul, Minn. San Francisco, Calif. 
FE. L. ESSL E Y MACHINERY CO. CAREY MCHY. & SUPPLY CO. E. A. KINSEY CO. 
Chicago, Ill. Baltimore, Md. Cincinnati, O. 
W. M. PATTISON SUPPLY CO., Cleveland, Ohio Indianapclis, Ind. 


“DICKINSON”? Diamond 


Tools for truing Large, Coarse and Hard Emery, 
Corundum, Carborundum, Alundum, Crystolon 
or other abrasive wheels will give the greatest amount 
of service with a minimum of wear on the diamond. 
Diamonds can be set in any style of holder desired. 
We have had a great mony years experience in the manufacture of Diamond tools 
and are thoroughly familiar with what is required of them. 


w . THOS. L. DICKINSON, Established 1796 66 Nassau St., New York 
F } : l tf; Oud uccessor to John Dickinson. C. W. Burton Griffiths & Co., London, Scle 
yo for Great Britain. 


It’s Substantially Built— 
This Sand Blast Machine 


The Paxson-Warren Sand Blast Machine is the most efficient made. 
Every part is accessible. Repairs are few and all wearable pieces 
easily replaced. Better cleaning—cheaper cleaning of castings. 
Circular on request. 


J. W. Paxson Company, 1021 N. Delaware Ave., Phila., Pa. 


Manufactures’ Foundry Equipment and Supplies 
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The Hard Edge is 
Unbreakable Under 
Ordinary Use 


Simonds Hard Edge Hack Saw Blades 
do not break. 

This means fewer blades and fewer delays. 
“Simonds”’ will cut any kind of metal, do 
not shell teeth and are practically unbreak- 
able. Examine Simonds Blades at your 
Dealers. Write for prices. 


Simonds Manufacturing Co. 
Fitchburg, Mass. 


Chicago Ill. New York City San Francisco, Cal. 
8 White St., Moorfields, London, E, C., England. 
























Black Diamond Files & Rasps 


Perfect Always 


Twelve Medals Awarded at International Expositions 


a _ 








FOR SALE EVERYWHERE 


Copy of Catalog will be sent free to 
any interested file user on application 


G. & H. BARNETT CO., PHILA., PA. 


Owned and Operated by the Nicholson File Co. 
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Manufacturing British 4.5 High- 
Explosive Shells--VI 


By BK. A. SuVERKRop 





the course of machining it is their duty to replace it o1 


SY NOPSIS—The shells now have the base plates the shell. 

fitted and undergo the preliminary Government It would, therefore, perhaps be as well to go over the 
inspection. Ilaving passed this, the base plates are work that has been done by them before the preliminary 
screwed in lo slay, the bases are faced off, lhe mspection is taken up. 


cock ls are screwed in perniane nily and the outside 


| ; GOVERNMENT INspecTors’ DuTrEs 
of the sockets turned to finished shape. 


In the Allis-Chalmers plant, at this writing, the work 





me: er = is taken care of by a chief inspector and four assistants. 
lhe next operation is fitting the base plates. The shells When the hollo Maa ia, aa a 

; “ e a en the hollow forgings are at the works a 
are held nose down in a clamp holder as in Fig. 59. The 
clamp holder is shown in detail in Fig. 43. The block A 
isa piece of 12x12 vellow pine cemented into the concrete 
floor. The wrench handle and pipe together form a lever 
about 6 ft. lone and two men do the job, so a rigid sup- 
port for the clamp holder is necessary. 

A drop of Pettman cement is daubed on the center of 
the cambered face of the base plate. This cement is 
very similar to red-lead cement, but is made of red ox- 
ide of iron as no lead is permitted to form any part of 
the high-explosive shell. The oxides of lead in contact 
with the picric acid in lyddite form picrate of lead, a 
very unstable compound liable to spontaneous decompo- 
sition. For this very good reason the Pettman cement 
with its Iron base is used. 

The base plate is then screwed down hard and the drop 
of Pettman cement acts as a witness and proves the fit. 








The shells next go to the preliminary Government inspec- 


FIG. 59. SCREWING IN BASE PLATES 


tion. This inspection is carried out in the inclosure shown 
in Fig. 60. While no previous mention has been made Government inspector goes over them to see that they bear 






of the work of the Government inspectors, their duty is — the acceptance mark of the inspector of steel. This mark 

to follow the Work through the entire course of manulac Sa diamond with the well-known ie tish * rroad arrow 

ture. Wherever an inspection mark must be effaced it within it. 

—— The inspector's acceptance mark is removed during the 
*Copyright, 1915, Hill Publishing Co. lacing operation 5 he therefore superint nils the fa Ing ol 











FIG. 60. A GROUP OF SHELLS READY FOR PRELIMINARY GOVERNMENT INSPECTION 
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the shell bases and transfers the acceptance mark (stamped 


by the inspector of steel) to the head of the shell above 


Under 
fers the steel maker’s cast and ingot numbers to the head 
of the shell. 

After the heading operation is completed on a “lot” 


the shoulder. his direction the contractor trans- 


of 4.5-in. shells, the lot is stacked and an Inspector selects 


to for gaging and interna Ae) L 

s Pi nhates % p 
aliens 

Transferred Heat No 

nd Inspector of Stee/ F S 


Acceptance Stamp 


4024 @~ 
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. ectness after . 
x final Examination 4 %, Se 
=. 
= other 
x servicable Mark 2-8 -16 cern 
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FIG. 61 MARKING FOR ACCEPTED SHELLS 


one shell for the compression and tensile tests required by 
It is his duty to check the number of 
shells in a lot and see that all bear a lot their 
The selected shell is taken by him to the employee 
Should it 


be impossible to cut the test pieces at once, the Inspector 


the Spec ification, 
mark on 
bases. 


who has been detailed to cut out the test pieces. 


returns to his regular duties and takes the shell with him 
until such time as may be agreed upon when the work of 
It is his duty to 


test-piece cutting can be carried out. 








BASE PLATES ON FLAT- 


RIVETING 


ROUGH-TURNING THE 
TURRET LATHES FOR 


FIG. 62. 


superintend the entire operation of cutting out the test 
pieces. 

When complete the test pieces are stamped with the 
firm’s monogram, the lot letter of the shell and the in- 
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He then personally mails 
The shell bodies from 


spector’s own work mark. 
the pieces to the testing center. 
which the test pieces have been cut are retained by th 
inspector until he is authorized by the inspector-in-charg: 
to scrap them. When they are scrapped it is his duty to 
see that they are so destroyed that no further test pieces 
can be cut from them. The duty of superintending test- 
piece cutting as described is carried out by the chief 
inspector, or an assistant detailed by him. All inspec- 
tors take a turn at this duty, but they must not be de- 
regular order. 


tailed in any 


PRELIMINARY INSPECTION OF SHELLS 


For the preliminary examination, shells with the ma- 
chined parts finished are presented in lots and inspected 
for freedom from cracks, flaws, blow-holes, scale, rust 
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OPERATION 15: SCREWING IN BASE PLATE 


Machines Used—None 


Special Fixtures and Tools—Clamp holder A mounted on 12x12 


yellow pine post 6 ft. wrench C 
Gages—None 
Production—Two men about 15 per hr. 
Note—-Witness mark of Pettman cement on face of base plate 


References Fig. 43 and Fig. 59. 


and other material defects and for smoothness of sur- 


face. The operations enumerated in Table 1 are carried 
out. The steel base plate is unscrewed and examined for 


flaws and camber, and the recesses are also examined for 


TABLE 1. INSPECTION OF HIGH-EXPLOSIVE SHELLS 
Per Cent 
Operation to Be Done, 
No Operation 4.5-In. Howitzer 
l Examination of fractures and work 
marks on billets ' — at 100 
2 Internal and external examination be- 
fore varnishing . : ; 100 
} Undercut in groove for driving band 100 
i Low diameter of groove for driving 
band high and low. . , js : 100 
2 Examination of threads in head and 
base 100 
6* Concentricity of cavit 
7 Depth and flatness of recess for base 
plate ‘ , ae 100 
S Examination of base plates before in- 
sertion oo = 100 
9 Examination of base recess for flaws.. 100 
10 fase calipers ibang ewe <a : 100 
11 Wall calipers ...... . , 50 
12 Diameter of body (high and low) 100 


*Operation No, 6 is necessary on the 18-pounder only 
flaws and gaged for depth and flatness and also to see that 
the front thread is cut away correctly. The black spot 
on the base plate A, Fig. 60, shows how the small spot 
of Pettman cement has spread. 

No patching, stopping, plugging or electric welding 1s 
allowed. 

Shells found to be correct are marked by the inspector 
with his work mark in the following manner, illustrated in 
Fig. 61: 

1. A work mark is stamped on the body immediately in 
ront of the driving-band groove to indicate that the groove 
is correct. 

2. A second work mark is stamped above the first it 
the shell is found correct to body gaging and visual ex- 


amination. (As an alternative these work marks may be 
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placed in the rear of the driving-band groove, the one 
indicating the correctness of the groove being next to it.) 

3. A work mark is stamped on the shoulder to indicate 
that the threads in the head are correct. 

t. A work mark is stamped in the bottom of the recess 
for the base plate and one on the base of the shel] near the 
edge of the recess to indicate correctness of the recess. 

5. A work mark is stamped on the inner face of th 
base plate to indicate flatness and freedom from flaw- 
SHELLS PRoo! 


If the manufacturer desires, a shel] 
for “proof” at this stage, a distinguishing mark P and 


PRELIMINARY SELECTION OF FOR 


nay be selected 





| } 








OPERATION 16: ROUGH-FACING BASE PLATES 


Machines Used—Jones & Lamson flat turret lathes. 
Special Fixtures and Tools—Draw-in chuck A, roller steady- 











rest B, facing tool C. 
Gages—None 
Production—One man and one machine 18 per hr 


Note—Operation 18 is practically a methods 
and speed of this operation 


References—Figs. 50, 51 and 62 


duplication in 


his work mark being put on its base by the inspector. 
The completion of this shell can now be hastened. When 
completed it is subjected to the usual final examination 


and forwarded by the contractor to the Chief Inspector o 
Arms and Ammunition, Cartridge Factory, Cove Fields, 




















FIG. 68. RIVETING THE BASE PLATES 


(Juebec, for proof, The preparation ol the shell for prool 
is done at Quebec. 
From the preliminary inspection the shells go back to 


have the base plate screwed in. This time the entire 
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threaded end and face of the hase plate is brushed wit] 


Pettman cement and the plate screwed home to stay. 


Roven-Facine tue Base oN THE Fiat ‘Turret Latin 

The square shank and excess metal in the base plate is 
cut off in Jones & Lamson lathes, shown in Fig. 62. The 
shell A is gripped by a draw-in chuck B similar to the 




















FIG. 65. FINISH-FACING BASES OF SHELLS 
one shown in detail in | »), T upported 
a roll r steadvrest ( SI! lar to the on shown in detail 
in Fig. 51. 
Although the thread of the base plate is left hand the 
lathe is run forward, there bein: unver of backing the 
c 
© 
queen a —— - “ a 
} j .. 
} . a aa 
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} | t ; 3 
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OPERATION 1 RIVET BASE PLATE 
Machi L se None 
Specia Fixtures and Too l’’neumatic hammer A, guide ring 
B, cradle ¢ 
Gages None 
Productior One man 4 per hr 
References Fies. 62 and 64 


hase plate out for it is screwed home as tight 
and a 6-ft. 
man cement sets hard quickly and doubtless assists in 
holding it. 
tor is a little over 18 per hour 


as Two men 
the Pett 


wrench can put it, besides which 


The production from one machine and opera 
When the 
left 
higher than the base of the shell, so as to provide suffi- 


work comes 
from this operation the base plate is about —~ * 


cient metal for riveting, in the next operation. 
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The first method tried for securing the base plates in 
the shells The attempt was made with a 
single roller and ’ 
camber on the inner face of the base plate, it rocked when 
hear 


was rolling. 


Was not satisfactory. Owing to the 


the single roller was pressed against it at a point 
its perimeter. This stretched the threads on the opposite 
side and, as the rolling was continuous In a circle, resulted 
in loosening instead of tightening it in place. I am 
of the opinion that the job could be successfully rolled by 
having a pair of rollers mounted on a holder pivoted in 
the center, the rollers so spaced that each is equidistant 
from this central pivot and from the axis of the shell. 














FIG. 66. SCREWING IN THE SOCKETS 
With the rollers pivoted in this manner they would auto- 
matically distribute the pressure on both sides of the base 
plate. There could be no rocking, and the metal would 
he spread as desired. 
The method used and found satisfactory is shown in 
Fig. 63. At 
hardwood cradle B, A machine-steel guide ring eS is placed 
The Op- 


However, this is beside the question. 
A is the shell which rests nose down in the 


on top of the base. 
erator then manipulates the 
pneumatic hammer /) around 
Ina circle, keeping the curved 


tool (similar to /) in con | 
tact with the ring C. The 
dimensions of the guide ring 

are given in Fig. 64. One \ 


man can rivet about 45 base 





plates per hour. 
The outfit for finish-turn 
ing the base after riveting is 








practically the same as that VLA : UZ 
used for rough-facing. The f | * Z 
production on finish-facing " ape ” 
K> x 448 ~~ 
is about the same as on Machine Stes 
rough-facing ; that is, 18 per RING 
hour. The bases of the shells FIG. 64. GUIDE RING 
as they come from this opera- FOR RIVETING 

: BASE PLATES 


tion must show no crevice be- 
tween the base plate and the shell body and there is no 
trouble in securing this condition. 

The brass sockets are next screwed into place. 
machine. 


This 


done on a back-geared drilling 


work is 
work A is held in the clamp holder B (shown in 


detail 
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in Fig. 43). The socket C, Fig. 66, is screwed on the end 
of the driver ), which is provided with the nut 2, backed 
up by the wedge F. 

In driving a socket the wedge is entered in the slot as 


far as it will go. The socket C and the jam £ are pre- 














= 





IN SOCKETS 


OPERATION 19 SCREWING 
Used—Back-geared drilling machine. 
Special Fixtures and Tools—Friction driver A, 

driver B, special clamp holder C 
Gages—Plug thread gage, to test size of socket after inserting 
Production—One man and one machine 30 per hr. 
References—Figs. 43, 66 and 67 


Machine 
wedge and nut 


vented from turning on D when the friction between the 
wedge F and the nut F become greater than the friction 
between the socket C and the shell nose. When the socket 
C is screwed to position, the friction @ slips, the machine 
is stopped and the wedge F driven back. This slackens 
up the nut #, and the driver D is easily backed out. 
The upper end of D is squared to fit the friction driver 
(. Details of the socket driver are shown in Fig. 67. 
The sockets are painted with Pettman cement before 
F 4 Threads per lnch 
%% ~ Right Hand Whitworth 
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FIG. 67. DETAILS OF SOCKET-THREAD GAGE, SOCKET- 
THREAD TAP AND NUT AND WEDGE-TYPE 
DRIVING TOOL FOR THE SOCKETS 
screwing them in. One man can screw in about 30 sockets 
per hour. Sockets which are not screwed down tight 
when the friction driver slips are screwed to place by 
wrench. Less than one per cent. require 


hand with a 


this treatment. 








September 30, 1915 AMERICAN: MACHINEST 577 


As the sockets are screwed tight into the shell nose Gas-Engine Methods ina 
there is a tendency to close some of them slightly. Those Smal] Shop 


which are closed are cleaned out with the tap, shown 


: . . - By GEORGE WILSON 
together with the plug thread gage in Fig. 67. 


It had been a little job shop, one of those nondescripts 





| situated on the back street of a country village, to which 
I the farmers brought their threshing rigs and other fin 
| machinery for much-needed repairs. Business was not 


always rushing, and to fill in odd hours the partners 





so fussed with a small gasoline engine, which they managed 
w Us to sell to an occasional farmer. In the course of time 
they were assailed by the manufacturing bug—a_ local 
bar Ker organ! ro] a stock company, and the name of the 


concern was changed to the “Bung Town Machine 


Works.” 


i 
: : —— / The works had anything but easy sledding, until on 


day they happened to apply their engine to a new purpose, 











A | and before they knew it they were filled to the neck with 





orders. A new shop was built, a few pieces of junk wer 
OPERATION 20: TURNING THE SOCKET ‘ 


Machines Used—Vertical boring mills added to the equipment, and they proceeded to get busy 


Special Fixtures and Toole—Universal chuck A set central The engine was a 2-cycle, which meant that the connect- 
on table. Formed tool B = : ’ oie 
Gages—Radius gage shown in Fig. 46. ing-rod was as short as the law allowed and got as much 


Production—One man and one machine 30 per hr . : gn 3 
lubrication with a mixture of 50 per cent. gasoline and 


The shells now go to a small vertical boring mil! oil in the crank case as the average 2-cycle gets. This 
equipped with a universal chuck for holding them and also meant that the connecting-rod bearing on the crank 
with a formed tool (the shape of the nose of the shell) was almost always in a chronic state of knock. Not 
mounted in the tool post. The tool is fed sidewise to the 1! frequently the knock got so bad that the end of thx 
cut. One man can finish about 30 per hour. crankcase would be removed from the job. 
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METHODS USEI) ON GAS-ENGINE CONVERTING RODS 
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In making the rod, the end was planed to receive the 
cap, Which was also planed. The inside of the red and 
cap was ground free from scale, drilled with anchor 
holes, tinned and filled with babbitt. The rod and cap, 
thus assembled on the studs, was then chucked and. the 
habbitted end bored to receive the crank. When a con- 
necting-rod had pounded itself out of commission it be- 
came necessary to rebabbitt and bore. Tf this could not 
be done where the engine happened to be, it was up to 
the management to send the customer a new rod and 
cap. 

One day the presice nt went to an engine exposition of 
some kind in the East and as soon as he got home gave 
orders to vet up a new roc. Why, those other fellows 
had their rods made with removable bushings. They 
didn’t have to send a man a whole new rod! The “Bung 
Town” engine must have removable bushing in the crank 
end, too. That was all there was to it! Never mind a 
little thing like facilities, just get busy! 

The chief engineer decided that he would use a flanged 
bushing of babbitt in the rod only, using a brass cap 
hored to fit the wristpin. Bill, the foreman, who had 
seen one or two real shops, sized up his layout and cussed 
softly, but “orders is orders.” 

The rods were steel castings, about 6 in. long, the 
crankpin heing 14% In. The first operation was to bore 
the piston-pin hole and face the cheeks at A, Fig. 1, 
on a special machine the job shop had made in the 
haleyon days when they made an oscillating engine. The 
next operation was to face the end at B the proper 
distance from the center of the a hole. ‘There was no 
miller, so the rig shown in Fig. 2 was made to do the 


job on a small shaper. This fixture consisted of the 
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It was now an easy matter to bore and ream two rods 
at once by means of tools in the turret. 

The caps were first shaped off on the face and sides. 
A smaller faceplate, Fig. 4, was fitted to the turret lathe, 
having two spacers L set into the plate at the exact center. 
These spacers were twice the thickness of the shim that 
was to be placed between the rod and cap. A pair of 
caps was held against the spacers by means of the screws 
M, clamps V holding them against the plate. Tools in 
the turret bored, reamed and filleted the caps. 

A mold was made for the babbitt bushings, as in Fig. 5. 
The block A was bored to the outside profile of the bush- 
Ing: this block was then split, giving 1% -the diameter 
of the bushing. A piece having the proper diameter to 
core the crankpin bearing C was split and screwed to 
the plate B, while plates D closed the ends of the mold. 
These plates were then fastened to the plate B, permitting 
A to slide between them. Dowel pins E located A in 
position. The sprue through which the mold is poured 
is shown at F, 

This outfit may not be strictly according to the best 
practice, but it permitted the “Bung Town Machine 
Works” to make interchangeable rods and caps with re- 
movable bushings. 

we 


Finger-Lever Spring-Comb 
Subpress Dies 
By E. V. ALLEN 
The blanks for finger-lever spring-combs used on Steno- 
tvpe machines are first cut out of sheet stock and two 
holes pierced in each end. ‘The comb teeth are then cut in 























FIG. 1. DIE FOR COMB TEETH FIG. 2. DIE FOR BENDING ENDS 


cast-iron block A carrvine a stud to hold A The pin 
end of the rod was slipped over the stud, the other end 
resting against the strip C. The clamp DP held the rod 
against the strip (. The posts # and F, provided with 
stop pin and screw, held the rod sideways. 

The table was removed from the shaper and the fixture 
bolted to the saddle, the tongue G fitting a T-slot in the 
saddle. A hardened plate IT set into the edge of the 
base-plate prevented cutting the rods too short, as the 
shaper tool had to pass over this plate before touching 
the rod. 

For boring the half-hole to receive the babbitt bushing 
or the crankpin, a faceplate, Fig. 3, was fitted to the 
spindle of an antiquated turret lathe. A pair of studs 
1 were located on the faceplate so that when a pair of 
rods were slipped over the studs they just came together 
at the center of the spindle. The rods were held by means 
of the same clamping device used on the shaper fixture. 


FIG. 3. TOOTH CURLING DIE 


the die shown in Fig. 1. This is of the usual subpress 
type, and the blank is simply shoved in over the die 
against stops or locating strips. The punch is plainly 
shown. 

The next operation consists in bending up the ends in 
the die shown in Fig. 2. The piece to be bent is located 
between the recessed sheet pieces A and B and lies on the 
spring blocks C and ). As the punch comes down the 
ends of the piece are bent upward. 

The teeth are now given the “hook” needed to hold 
the springs in the die shown in Fig. 3. The piece is laid 
over the locating block as shown. The punch is a simple 
curling punch, which bends the comb teeth over at right 
angles to the body. 

% 


To Cast Pattern Letters and figures and similar small 
parts, in brass, iron or plaster molds, a good alloy to ust 
consists of 70 parts lead and 15 parts each of antimony and 
bismuth. To make perfect work the molds should be quite hot. 
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rive im the Small Shop 


By Joun H. Van DEVENTER 








of a certain burden of care and attention, and can put 
SY NOPSIS—This article takes up the arguments this released energy into making goods that bring i 


in favor of individual-motor drive = and ana yz Ss money. 
them with respe ct to small-shop conditions. The 
ci r. ee ae ' SPLITTING THE Big Moror Invo Lirrie ONES 
sim plicity oft constant-speed induction motors 1s P) 
; > , 
“47 . ; . ease observe thi said a motor. Whe 1 nes 
compared with the com ple rity oT dire ( f-cu rre ni , ry ; ul ae conn to 
. , . ; . . . splittme the on motor up into several and sprinkling 
variable-speed motors, suatable applications for S , , : M kl = 
. ° , ; : these promiscuously around the shop, that is another 
each type he ind pointe ad out. . . ; , : 
sik: ; matter. 





If your shop is small it wil ot stand the added ex- 


hose who look carefully into the subject of individual- 5 
, : ‘ ense of an electrician. Chis means that th electrica 

motor drive before they install it are not the ones who 
: equipment which you buy must be extremely simple, o 


afterward voice complaints. Some definite lines may be ) ‘1 
' 7 . : Cilse you mus ecome a tair etecti val yvoursell,. “vAke 

laid down which will give the small-shop man the benefit 
: ta rule not to have anything our shop t 


. ° e9 " , iat vou 
of “second-hand experience’ In this matter, While not : : 
: . ae either in the line Ot motors, machine 
attempting to go into the technical ins-and-outs concern- 
: or men. 
ing motor applications, I will try to indicate some view- a - 
e ; ae A \ constant-speed, “squirrel-cage” tvpe induction moto 
points which may be of help to one who is considering the _. x, 
c 4 . sa very simple machine, and it is of the accommodati 
question from the small-shop angle, . nay. poe 
t : kind which will run on the current delivered by most o 
In considering the purchase of new equipment one 
’ : ' . . the central power stations without the use of auxiliary 
point must be clearly established before the investment ' 
, ‘ rting apparatus, It has no brushes o1 Olmutator, 
can properly be made. It must be clear that the equip 


. ; , oa the care of such a motor limit tself to keeping oi! 
ment is going to do some good. The large shop can affor oe 
, :' ’ the bearings and cleaning them out occasionally Chere 
to purchase equipment on the basis of a proposed return , , 
«7 . ¥ ; re ho sparks to contend with, and unless one attempts 
which the small shop could not consider. It can ver — 
hold start such a motor under hea load, no electrical 
properly make purchases that do not hold out the prospect 1] 
Bs . P ‘ ~~ * ; . roubles are to be expecter \ ha (does not need to know 
of any monetary prot, Just as the rich Man may spend : 
‘ ~ | : . ' whether a Voit Is round o1 square Ih ordel to live on goord 


money in a manner that would be financial suicide for 


: . Wm terms with such a motor! 
one in less affluent circumstances. The small-shop owner ; 
, : , ‘ Motors of this s mple tvpe run o! at constant speeds 
must see good evidence of a direct and sure financial re- _ ,,, 
. ' . . , hose pract Lui 0 smnal e that allow variou 
turn. He buys a tool because it will help him to make see 
“The ; . } weds TO A obtained ru 0) t current Ihe alter 
money, not in order to have his shop called an uptodat 
"= ° i :, nating current Turnished by most central stations ma 
one. Equipment that is worth considering must show 
: , ’ ve changed into direct current, but It means additiona 
that it will help to get out more of the product, or that 
c , paratus l Tie way oO a] ertetl or motor-generato! 


it will reduce its cost. or improve its quality and thus oie : 
, . : ' sets. The brushes and commutator of the direct-current 
raise its value. 


motor requir attentior The Ise ¢ aniable-speed mo 
INDIRECT BENEFITS SOMETIMES OVERLOOKED tors leads away from simplicity and toward the need o 
electrical knowledge. The advantages to be gained in th 
Sometimes the benefit comes ind rectly, and many shop small shop through the use of these motors must be ha 
owners make a mistake in overlooking these indirect ad- anced against the time and attentior required from t 
vantages. You, Mr. Small-Shop Man, have a certai shop owner to make himself competent to handle t 
amount of energy in your makeup. This is the force that equipment. 


gets behind your little red wagon, so to speak, and pushes 
- ADVANTAGES OF INDiIvIDUAL Morte ANALYZED 


it up over the hill of prosperity. You cannot stop to 


pick daisies along the roadside and expect to react Now that we have distinguished between the sin 

the summit before the night comes. Too many side issues the more omplicated types « motors, possih the best 
will detract from the sum-total of your money-making way to find out whether it ( rable to put either « 

capacity. Whatever will help you to conserve your energy them n the smal =| ‘ e to take the argument 
<0 that you can apply it to your real product is worth rg n favor of in dual-motor e al look at 
considering as a help. them one ne, with the inp ¢ f Mia nop mal 


The shop that consumes less than 50 hp. nas ho Hus Crocker & Arendt, in t r Oo ect Motors, tat 


ness maintaining and running a power plant. If you the advantages of the use of mot to be as foll (1 

are within reach of central-station se! e, vou can bu saves ower: (2%) permits « are rime movers: (4) 
power in small quantities more cheaply than you car yp buildings may be mad ter in construction al 

make It. If you figure that you can turn it out for less. neaper: (4 the cost of equipment not much, i al 

our figures art wrong and you have left someth ng out reater than that of elt rr Ri siting (5 permits o 
f your costs. The question of i dividual motors is a flexible arrangement of machiner (6) gives clear head 
debatable one: but there is no doubt at all about the ad oom: (7) promotes cleanlin (R) beneficial to 
vantages of repla ing your gas engine or steam engin¢ health: (9) enables power to be easil ipplied to detached 
Va large motor, not only because of the reduced « kK pense tilda vs: (10) permits great freedom for rowth of the 
and added convenience, but because vou relieve yourself shop: (11) reduces the extent « hutdow) (12) vive 
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better and more flexible speed control; (15) is conducive 
to increased output; (14) overtime work may be carried 
on economically; (15) noise due to line shafts and belts 
is done away with. 

The small-shop man is never at a loss to transmit all 
of the power generated by his engine through one belt; 
his problem is rather to make a 20-hp. engine deliver 50 
is a pretty healthy 
So with 


hp. on occasions. As a rule also he 


specimen, able to stand shop dirt and shop horse, 
I will lay aside arguments 


the foregoing as justification 


z2, 7, 8 and 15 as not 


>» 


having very much bearing on a 


small-shop decision, 


] 


Individual-motor drive allows of cheaper building con 
struction, it is true, since the overhead shafting and its 
supports are dispensed with. Where new tools are bought 
fitted with motors, the cost of the equipment is not likely 
to be more than that of the line shaft and belting neces- 
While these 
arguments are of interest to a man building a new shop 
and buying we tools, do not alfect 
small-shop man who is figuring on rigging up with motors 


sary to drive the same tools without motors. 


the case of the 


they 


the present tool equipment of his existing shop building. 


Sand tas reserved for close 


but not affect 


So I will lay aside arguments 
consideration by the builder of a new shop, 
ing the ordinary small-shop motor problem. And for thi 
inasmuch as they deal with new construc 


same reason, 


tions and conditions, arguments 9 and 10 can be put Ol 


the same shelf, 


Power Savep Nov a Large Trem 


The small-shop man who installs one large motor te 
replace his gas or steam engine is certainly going to save 
money on the cost of power. But if he goes a step farther 
and puts individual motors on the various tools, will he 


save still more? Small motors are less efficient than big 
ones, and while they do away with the power-loss in line 
shaft friction, it is a toss-up whether they save anything 
over the one big motor after all. Giving them the benefit 
of the doubt, and assuming that they save the equiva- 
lent of all overhead loss, which may amount to 40 per cent. 
of the total power in a shop where a 30-hp. motor fills the 
bill, this saving will be at the 12 hp.. which in itself 


inducement enough to make the change. 


most 


would not be 
Cleat 


vice to machines is necessary. 


headroom is a strong argument when crane ser 


It is not often a compelling 


reason in the small shop, but must be 


<tronger arguments which flexibility of machine 


considered with the 
remain 
arrangement, reliability, speed control, increased output, 


and overtime work. 


One of the fundamental laws of nature is that things 


when once started have a tendency to keep on traveling 
Possibly this is the reason why on 


in a straight line. 


has such a hard job making a line shaft turn around 
The electri 
however, and will 
Hlere is one of the bie ad 
Machines do not re 


} 


«Pris ileved with 


corners, wire seems to 


respect to this law, turn a corner as 


easily as it will run straight. 
vantages of individual motor drive. 
quire to be grouped to suit a shop center line represented 
by the line shaft, but may he placed to suit the work in 
hand and the room or space available. A light machine 
having its individual motor may be moved about very eas- 


ily to suit changing conditions without the nuisance of 
taking down and putting up cumbersome countershafts. 
But while flexibility of arrangement is a strong argu- 
ment and gives the tool equipment a mobility that is of ad- 
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vantage, by itself it would hardly influence a small-sho) 
owner to adopt individual drive. 


TESTING THE ARGUMENT OF RELIABILITY 


Whether the advantage of reliability is an argument in 
favor of individual motors depends on conditions that ex- 
ist in the shop. Where there are few if any shutdowns 
caused by defects in the present power plant, this argu- 
ment would count for little. It is something that can be 
calculated pretty closely in dollars and cents by estimat- 
ing the total amount that has been lost for the past year 
from this cause. More than this amount individual motors 
would not have saved on this item. 

Speed control and increased output are given as separ- 
ate arguments, but should in reality go together, as one 
is the cause and the other the effect. Together they form 
the strongest of all the inducements held out to the small- 
Yet the force 
of this double argument depends absolutely upon shop 
conditions. In the general repair shop it would have 
very little weight indeed, for the majority of machines 
in sucha plant do not run up to their capacity, nor would 
very much be gained by having greater speed flexibility. 


shop man to adopt individual-motor drive. 


But when we get to the shop which specializes or which 
eoes into manufacturing work, these arguments make 
us sit up and take notice, especially on the elasses of ma- 
chine work where the cutting itself forms a considerable 
portion of the total operation, Thus, on automatic screw- 
machine work the output of a battery of machines may be 
increased from 15 to 25 per cent. by the addition of in- 
dividual motors which will allow each cutting operation 
to take place at its proper speed. 


DiscOURAGE INSTEAD OF ENCOURAGE OVERTIME 


Sometimes I believe that the arguments which have to 
do with overtime work being made easy by individual 
motor drive should be censored for the reason that over- 
Why should 
Over- 


time work itself comes under a general ban. 
we make it easier to transgress this economic law ? 
time is good neither for the man who does the work nor 
for his employer nor for the work itself; and when it is 
frequently necessary one should take steps to make it un- 
necessary rather than to make it easy. 

Summing up on the subject of motors in the small shop, 
there are few small shops in which it will not pay to drive 
# line shaft by a motor in preference to any other form 
of motive There are few small shops in which 
conditions are such as to make the adoption of complete 
In between 


power. 


individual-motor drive a warrantable expense. 
these two limits are a large number of small shops in 
which compromises may effected. What 
these are will depend entirely on conditions and the deci 


profitably he 


ion will be helped by keeping in mind the considerations 


here outlined. 
8 

Work of a Cartridge—It is pointed out that the cartridge 
used in the German infantry rifle, marked M 98, contains 3.2 
about 0.112 oz. avoirdupois of powder, which on 
2762 calories, or 10,960 B.t.u., corresponding 
this one-third is utilized in 
velocity of » bullet of 820 m., or about 
and in imparting the rotative motion 
is lost in heat to the barrel and 45 


grams, or 
explosion creates 
to 1,170 kge.-m., or 8,463 ft.-Ib. ©O* 
creating the initial 
2,690 ft. per second, 


One-quarter of the energy 


per cent. passes away in sound energy and the escaping gases 
The bullet passes out of the barrel in '/o) of a second, and 


during this time a pressure of 5,600 atmospheres, or 51,450 Ib 
per square inch is acting within the barrel. 
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Die-Casting Vacuum-Cleaner 





Domes and Brush Housings 


By ErHan VIAL 





SY NOPSIS—The dies shown in this article well 
illustrate the type used lo produce u ork accurate 
enough to go together without machining. The 
the heat used and, 


above all, the prope r ge nou -hou = 


mach ines, the ie lal mixture. 
are of course all 
important factors in the production of work of this 


hind ona paying commercial basis. 





The die-casting of parts as large and as difficult as the 
ones described in this article is something few concerns 
care to attempt. As a result of the successful die-casting 
of these parts, the vacuum cleaner shown in Fig. 1 is put 
real mechanical and 


While 


, 
Dhacinihe, 


together with practically no work 
a number of small 
the that 


and the brush hous- 


in a Minimum length of time. 


die-cast parts are used in this Ones 


are diftic ult lo produce are thy 
and 2 In) ie. l. 


lnidiana 


in its rotary tvpe ol 


Clove 
ing, indicated by .1 
The work 
Indianapolis, Ind., 
completely on page 89, Vol. 40. The mixture used is known 
as “D Metal,” and the formula is as follows: Zine. 
tin, 6: 
strength of 16,000 Ib. per sq.in., an elastic limit of 5500 


is ck he hy the Die ( asting Co., 


Thai hine des ribed 


$9.25: 
>. This has a tensile 


copper, 3.00; aluminum, 1.25. 


cent. In 2 in. a 


lb. per sq.in., an elongation of O.07 per 
scleroscope hardness of 5 to 6, a specific gravity of 7.31, 


and a weight of 0.290 Ib. per cu.in. 
of this mixture is given at 840 deg. F. 


The melting point 


Fig. 2 the dome die Is show) 


the 


machine in 
the 
the parts of the die are run together and locked. 


In the 
casting, 


The adi 


In position for removal of work. In 

















FIG. 1. VACUUM CLEANER DIE-CAST PARTS 


carrier is next rotated until the die is underneath, whet 


the hot metal is forced into it. 
the out. In Fig. 3 
housing is shown in the same position as the first one 


It is then swung up and 


work taken the die for the brush 








FIG. 2. DOME DIE OPEN IN THE MACHINE 











Dik IN 


PLACE 


FIG. 3. BRUSH-HOUSING 
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DETAILS OF DIES USED IN DIE-CASTING VACUUM CLEANER DOMES AND BRUSH HOUSINGS 
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The castings produced in the dome die are shown in 
Fig. 4. Four studs are placed in the interior of the 
dome as shown at A. These are set into the male part 
of the die and the metal cast around them. 

The dome die removed from the machine is depicted in 
Fig. 5. In this view the cores are all pushed inward into 
the positions they occupy when the casting is made. The 
four studs referred to are shown at B. The “hooks” at 
(, Dand E£ are used to hold the core levers in place while 
casting. To remove the casting the hooks are turned 
and the levers pulled back. This action pulls out the 
the the die clear for the 

other the die the pins F, 


interior of 
part 


leaves 
On the 


cores and 


removal. of 


i 
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Gr, H and I are knockoff pills, which are worked auto- 
thy 
The gate through which the melted metal passes to the dir 


matically as the die parts are separated in machine, 


is plainly indicated at J and A. The bottoms of these two 


die parts are shown in Fig. 6. The knockout pins ar 
shown at L. 

A brush-housing casting, just as they come from the 
dies, may be seen in Fig. 7. These are 121% in. long, 
3 in. wide, and 6 in. across the disk. The dies for these 


In this the cores are all in 


casting position, but in Fig. 9 they 


are shown in Fig, &. view 


are drawn back and 
on the male part the ejector pins may be plainly seen, 


The bottoms of these die parts are shown in Fig. 9. 


Prospects for American Machine 
Tools in European Markets 


By 





SYNOPSIS—An analysis of the American ma- 
lools sold 


years, with a discussion of the general economic 


chine in Europe for the past five 
factors thal will influe nce that marke / after the 
war. Sia leen h inds of mach ine S and tools are cone- 
side red in de tail with re fe rence lo lhe nature of 


the competition faced hy the American builders. 





The war has brought about a considerable disorganiza- 
tion of the exports of metal-working machines to Europe. 
Some of the markets which in former years have been large 
customers have ceased to buy. Others have shown a re- 
markable increase in orders. It would be wrong to take 
the present trend of the demand of metal-working ma- 
‘hines and machine tools in Europe as an indication of 
further business. That the future demand 
tools will be large does not seem to be questioned among 
the 


for machine 
those who are best able to judge the markets. How 
business will be distributed is, however, an exceedingly dif- 
When the American 
manufacturer of metal-working machines approaches this 


ficult question to attempt to answer. 


problem he will have to be guided by certain unalterable 
facts that apply to every market of the world and must 
necessarily apply to the European. 

A discussion of those facts can be indulged in profitably, 
even now when the war is still in progress. 

Even a superficial view of the market shows that Europ 
has certain well-defined spots which are particularly adapt- 
able for the erection of iron and machinery industries. 
The most important ones are found as follows: A large 
streak in the north of Europe, running from England 
across the North Sea into Sweden and Norway and being 
on its eastern side rather more prominent for the pro- 
duction of metal than machines. A larger and like im- 
portant industrial center is in the northeastern part of 
France, in Belgium and further in Germany along the 
Rhine. There also exists a third center, covering parts 
of Silesia, Austria and running from there into Poland 
and distributing itself into Russia and Hungary. Ship- 
building industries, of course, are dependent on a water 
front and have settled down in England, along the north 
coast of Europe and in the Mediterranean, the latter hav- 


Lupwia \ 


ScIMIDT 


number of industrial centers of more or less im- 


he a 
portance. Industrial prosperity will always be dependent, 
as long as an industrial Europe exists, on those spots 
particularly favored by nature. Whoever rules those parts 
will retain the Political 


changes may narrow down or widen the business done in 


natural power of production. 


one of the minor groups making up the European market, 
but the unity of the market will not be affected by politics 
nor by war, nor by any political event. 

It follows that the American machine tool industry will 
be able to view with equanimity the possible political after- 
effects of the 


present disturbance. It will go down into 


history as the Franco-Prussian War has gone, or the 
even more important Napoleonic struggles. Neither of 
Those happenings was able to hold DICK the development 
of the European market as a whol 

Unfortunately ior Europe, the potitl al development 
of the continent has gone along a way diametrical to that 
of the northern half of the New World, where sentiment 


has tended to concentrate politr al power and unite govern- 


Europe has not made as happy a progress. Euro- 


ment, 
pean business therefore was subject before the war to such 
influences as custom duties and political boundaries, which 


sing markets, as, for 


frequently cut through the most promi 


instance, in the case of the northwestern industrial dis- 


trict, which is divided between German France and 
Belgium. 
VoLuME oF Exports ror Last Five YRaArs 
The total exports of metal-working machines and ma 


chine tools To Kurope during thy last fi e yeurs hefore thre 


war were: 1910, SES32.916: LOTT ST.622 951: LOL2, 89, 
556.299: 1913, 812.262.6777: 1914, $10,525,897 


These sums divided between thi vest markets are a 
follows: 
1910 1911 1912 1913 1914 
England $1,362,965 $2,319,020 $2,686,777 $3,417,655 $3,178,610 
Sweden 98,67 138,748 166,977 241,373 s10,018 
Norway $4,138 14567 91,332 79,306 92,720 
Denmark 12,486 9,424 9,625 84.753 18.204 
France 691.480 962,890 1,267,831 1,936,908 1,771,525 
Germany 1.804.682 2,523,735 2,953,361 175,138 2,167,240 
Austria-Hungary 175,525 237,152 398, 804 600,593 268,010 
Netherlands 7O,855 139,407 143,528 260,893 186,755 
Belgium 162,529 807,157 46,541 786,679 552,531 
Italy 134,583 $51,271 273,344 $37,910 421.005 
Russia 234,776 $80,330 47,752 1,088,751 1,335 644 


The year 19] l. suffering from the economic depres ion 


which affected the iron and steel industry of the whole o 








Europe as a sort of sinister warning of the coming great 
struggle, had brought a decrease in the sales to Europe. 
Many American manufacturers regarded this as an indi- 
cation that the American business in machine tools in Eu- 
rope was on the decline. This, however, is not true, as a de- 
cline could only have been proved if during the same year 
the demand for European-made machine tools had been 
higher. There is nothing to support the latter assump 
tion, and in fact the experience of all European manu- 
facturers has been that the market was exceptionally weak, 
not only for the first half of 1914 but as well for a number 
of months in the second half of 1913. The large drop in 
the demand for American-made machines during that fate- 
ful year must be regarded onty as a passing event inde- 
pendent of the future developments of the market. 

While nearly all of the leading countries of Europe 
buying American machine tools have shown the same de- 


creasing tendency, there is a notable exception in Russia, 
which actually took about $250,000 worth more machines 
in 1914 than in the preceding year. There is another in- 
teresting fact worth noticing. While in former years Get 
many, as a rule, had been a better customer than England, 
in 1913 England began to buy more metal-working ma- 
chines from the United States than Germany, and kept 
this up as well in 1914. Quite apart from the present busi- 
ness done during war conditions it will be interesting to 
speculate whether England will continue to be so large a 
customer in the years after the war. 


PARALLEL BUSINESS EVENTS 


A Frew 

Theory of course is not very easily applied to such a 
question, but it has been mentioned to me by an authority 
having a very good knowledge of foreign market devel- 
opments that after the Japanese-Russian War there was 
"an enormous accumulation of machinery in Japan. 

Metal-working machines had been bought during the 
time of the war in large quantities and regardless of cost. 
When the war came to an end it appeared that a large 
part of the machines were not even unpacked and were still 
lying on the piers waiting for removal. In addition to 
that many machines ordered under the pressure and excite 
ment of the war were arriving with each steamer from 
England, Germany and this country. 

The Japanese manufacturers were provided with ma- 
chines sufficient for a long period. Only the rapid devel- 
opment of Japanese industry after the war prevented a 
heavy slump in the demand for machine tools and other 
machines. Something very much alike might happen in 
the European business after the war, but conditions are 
somewhat different. 

Only with regard to England may we fear an accumu- 
lation of machinery. England has been ordering freely 
in this country and has been able to import in large quan- 
tities. But even so, it appears that the high-water mark 
for English orders has already arrived, and a more eco- 
nomical handling of the machinery supply in England 
during the remainder of the war will restore practically 
normal buying conditions. 

France, which has been buying largely, had to fill a 
very important need, as she had to refit machine shops 
outside her usual machinery districts, which necessitated 
large foreign orders. The large northwestern district, 
however, when peace arrives will most likely be depleted of 
stock instead of having any surplus. Belgium, Germany 


and Austria will be in the same condition. 
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To complete the statistical survey of the market it re- 
mains to review the buying power of the two main export 
fields in Europe; namely, the northern, consisting of Eng- 
land, Sweden, Norway and Denmark, and the central Eu- 
ropean, consisting of Germany, France, Belgium, Nether- 
lands and Austria. A hasty glance will show the enormous 
superiority of the central European field over the northern, 
resulting mainly from the large orders reaching this coun- 
try from Germany and France. This market has been es- 
pecially interesting because of the great interchange of 
machinery which has taken place between the smaller 
economic fields into which it is divided. Belgium, for in- 
stance, as well as France, has been a very large customer 
for German machine tools. Both these countries in turn 
have bought machines from Belgium, which had built up 
a flourishing industry in several special lines. All three— 
Belgium, France and Germany—have been buying large 
numbers of machines from England, the latter having a 
number of types which had not been constructed in like 
perfection on the Continent and could not be procured 
from this country. It is an interesting fact that the plants 
of the central European industrial district are mostly of 
the larger type, having a considerable demand for high- 
class machinery, which is the reason that most of the ma- 
chines imported from the United States, for instance, into 
France go in the direction of Lille. Holland uses Amer- 
ican machine tools and has bought from year to year a 
limited but increasing number. 

The political changes in the market which may or may 
not follow the war will have very little to do with its buy- 
ing power. Sentimental as the feelings of the American 
manufacturer may be after restoration of the peace about 
the loss or the progress made by one or the other nation, 
this ought not to prevent him from seeing that the busi- 
ness coming from one geographical unit cannot change 
materially just because that unit is divided in a different 
way politically than before. The more important ques- 
tion is rather, How will the economic results of the war 
affect the European demand for metal-working machines 
as a whole, and how much of that affect will be reflected 
in the American export trade with Europe ? 

The first question has already been answered by expert 
opinions. The demand for metal-working machines in 
Europe will be exceptionally large after the war, even if 
that demand will keep on so high a level only for a limited 
time. 

The second question may find its answer in a view of 
the actual business done. About three-quarters of the 
$10,000,000 of last year or $12,000,000 of the machines 
of the year before are made up of the following machine 
tools: Automatic machines, 
turret lathes, grinding machines, drilling machines, bor- 


machines, semi-automatic 


ing machines, lathes, and bolt cutters. 


AUTOMATIC-MACHINE TOOLS 


The automatic-machine tool is the typical American 
machine. It was originally invented in America and was 
introduced by her manufacturers to the whole world, es- 
pecially, of course, into Europe. Notwithstanding the fact 
that automatic machines are now built in Germany and 
England, the American types still dominate the market, 
and the demand is rapidly increasing. Several reasons 
have contributed to that favorable development which is 
making Europe next to United States the best market for 


automatic machines. Manufacturing in large quantities 
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has been increasing. The demands of the motor-car indus- 
try for tools of all descriptions and parts of machinery, 
such as ball bearings, balls, etc., have made desirable the 
use of automatic machines. Lately the ammunition manu- 
facturers have been large customers. 

American machine-tool builders in building those ma- 
chines have had many advantages over the European mak- 
ers. Serial manufacturing has been in use a long time 
in the United States, consequently American machine- 
tool manufacturers have already gained experience in the 
construction of machines for such purposes at a time when 
the advantages of quantity manufacturing are only just 
realized in Europe. 

The many problems in designing automatic machinery 
confronting the American maker have kept the minds 
of the designers active and have continually produced new 
and useful models. Frequent improvements and a large 
range of types can be offered by the American makers, 
which alone would be an inducement for the progressive 
European manufacturer to buy. But there is the addi- 
tional advantage of the large United States market, which 
allows the production of those machines in large quan- 
tities and thus reduces the cost of manufacture. The 
small-screw industry, the electrical industries and many 
others have turned out to be good customers for American 
automatic machines. 


VerRTICAL AND RapiaAL Drititine MACHINES 

The demand for vertical and radial drilling machines 
during the last few years has not increased in the same 
ratio as in former years. The reason seems to be that 
American machine builders have not produced new ideas 
in these machines. Of course, only the new machine 
finds a large number of buyers and will induce European 
machine users to take up American-made machines, for 
which they are expected to pay a higher price. The 
cheaper price charged for such machines made by German 
manufacturers seems to induce the German buyers to buy 
more domestic machines than in years. The 
same may be said with regard to English drilling ma- 


former 


chines, which have made considerable progress during 
the last few years. Some particular makes are frequently 
seen all over Europe. 

Holland, Belgium and France have lately seemed to 
show a marked interest in English-made drilling machines. 
American machines, however, still find preference in all 
those cases where high precision is demanded. American 
machines of that kind compare in price favorably with 
German and English machines of the same quality, and 
the manufacturers seem inclined rather to buy the im- 
Drilling 


machines are now made in Germany and England practic- 


ported machine than those of European make. 


ally under the same manufacturing conditions as in 
America. There are firms specializing in them. General- 
ly speaking, type for type, the English machines are some- 
what cheaper than the German ones. The American yearly 
turnover still is very large and can be estimated for Eu- 
rope alone as at least $1,000,000. American manufactur- 
ers, however, will have to look out, as the competition of 


non-American machines is steadily on the increase. 


GEAR-CUTTING MACHINES 

The European business in gear-cutting machines con- 
centrates increasingly on those using rotary cutters, and 
This can be 


even for those the demand is weakening. 


traced to the introduction of the hobbing machines in Ger- 
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many, which are doing work as good as the American 
machines, and are even imported into this country. The 
American machines which still have a market in Europe 
are holding their ground mainly in consequence of their 
higher precision, which to some extent compensates for the 


higher prices they command. 


Bott AND Nut MACHINERY 


The German and English machine industries have taken 
up the manufacture of bolt and nut machinery on a large 
scale, as the demand is fairly large and regular. ‘This, 
however, has not stopped the demand for American ma- 
chines of the same class and they still have a ready sale. 
The price of American machines is higher than the Ger- 
man, but the former have certain advantages in use and 
are easily sold. 

One of the advantages claimed for the American-made 
machine is that it saves labor and has a larger output 
than the European machines of the same type. 
there are a number of European machines embodying new 


Of course, 


ideas, but generally a lead in a good many points may be 
claimed for the American-made bolt cutters and nut 


tappers. 


The English machines have been well introduced in 
France. In Germany, however, besides the American ma- 


chines practically only those of domestic make are sold. 
The importer of American machines fails frequently to se 
cure an order owing to the difficulty of getting special 
American 
the order. 


treatment for his customer from the maker, 


In that 
This is mainly the case when machines for special purposes 


case the German manufacturer gets 
when the German manufacturer is better 
Owing to the 


as well as in Ger- 


are demanded, 
able to meet the r quirements. large demand 
for machines of this class in England 
many increasing specialization has taken place which has 
made it possible for the European makers to sell machines 
for a price much lower than that which has to be charged 
English manufacturers 
are relying mostly on older designs. American makers 
have generally benefited by the forward movement in 
the demand. 


for American-made machines. 


GRINDERS, MILLERS AND Bortnac MACHINES 


There was a time when grinders came almost entirely 
from the United States, and even now a large number are 
{ xported from this country to Europe. Although there is 
still a good export business in them, competition has 
sprung up in several directions and many machines of 


the same kind and of a ereat variety ol models are now 


built in Europe. This development has become particu 


larly strong during the last few years, which was to be 


expected, as grinding machines are in general use and 


the demand is large. But the increasing sale of European 


has not alfected the sale of American grinders 


machine 


very much, for their sale is still increasing and may con- 


tinue to do so for a considerable time to come. Like many 


other machines exported by the United States to Europe, 


the future ol those machines will depend largely on 


whether American designers keep sufficiently ahead of the 
Kuropean models to make the possession of an American 
machine of value to a European machinery user. 

Millers of American design are making good progress 
an excellent proof of the fact that 


in Europe. They give 


American machines in general owe their sale 
to the quicker developme nt of manufacturing methods in 


United States. 


in Europe 


They are built in very large quantities 





586 AMERICAN 
in Europe, and as the domestic machines are, as a rule, 
cheaper than the American, it is only natural that the de- 
mand for them is large and increasing. But apparently 
American designers have been able to improve their prod- 
ucts more rapidly than the European builders. This has 
kept the business in American machines going. 

European manufacturers will, as a rule, buy an Amer- 
ican horizontal boring machine only in case they want an 
exceptionally wood or especially well-known mode] for a 
certain purpose. The weight of these machines adds a 
very heavy freight charge to the original high price. This 
practically excludes the heavier American types from the 
market. 


Turret Lariues AND THAND-Screw MACHINES 

Turret lathes are an American idea and have been im- 
ported into Europe for years. However, competition is 
coming along. England especially enjoys a large market 
not only at home but over the whole European continent 
with a special tvpe of machine made for the requirements 
ol special industries. 

The fact that American builders were first on the field 
has given their machines a lead over the European-made 
hand-screw machines. Now, however, that European com 
petition has come in strong it is no longer easy to place 
an American machine. Notwithstanding the larger com- 
petition, the sales of American hand-screw machines are 
still very satisfac tory. 

Until a very short time ago the United States had a 
monopoly in mia hines for bar and chu k work, as ho other 
country was able to supply anything of the same type. 
Now England and Germany have begun to build those 
machines and the American progress has not been as rapid 
as before. The price for medium-size machines is still 
favorable to the American, but 
high freight charges are proving an obstacle in the Wal of 


in the heavier machines 


business. 


THREADING LATILES AND HEAVY ENGINE 


LATILES 


AUTOMATI 


Automatic threading lathes are an American specialty 
nd the firms exporting them have little competition in 
Europe. Of course, machines of a similar type are made 
there, but there are no firms able to specialize on them ow 
ing to the limitations of the market. The demand for au- 
tomatic threading lathes naturally is not very extensive, 
and it is therefore doubtful whether it would pay a firm in 
Kurope to install the machinery necessary to make them. 
In consequence the market is almost entirely in the hands 
of the American builders who sell throughout Europe. 

The export business in heavy lathes is suffering to a very 
considerable extent from the same complaint as that which 
influences detrimentally the export of all heavy American 
machines—heavy freight charges. Furthermore, such ma- 
chines cannot be manufactured in large quantities, and 
it is a general experience that in such a case machines 
cannot be built so cheaply in this country as in Europe. 
Most of the heavy lathes in use in Europe are built for spe- 
cial work and consequently require individual handling 
in design and construction. American makers do not 
as a rule care to attend to the spec ial wishes of the Euro- 
pean customer, as it is extremely difficult to handle such 
orders over a long distance. Consequently the export of 
such lathes is much restricted. 

The business in small and medium-sized engine lathes 


in Kurope is of a very peculiar character and differs 
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from that in this country. In the United States practic- 
ally only one class of engine lathes is sold—a machine 
ef good quality and comparatively high price—so that 
American manufacturers able to concentrate 
their minds entirely on the perfection of that type of ma- 
chine. One 
finds a request in the shop for the high-priced machine, 


have been 


All over Kurope conditions are different. 


and also a large and ever increasing demand for a cheaper 
machine of lower quality. The latter business is not ca- 
tered to by the American maker, and this excludes him 
from at least a large part of the market covered by Euro- 
pean builders. Of course, expensive machines are sold 
in Europe, and in that trade the American engine lathes 
are well able to compete. The increase in competition 
for the more expensive European-made eagine lathes 
may further decrease the participation of America in that 
market. 
Merat PLANERS AND SIAPERS 

During the last few years there has been a decided de- 
crease in the sale of American planers in Europe. Sev- 
eral types that formerly sold well have not made much 
progress, and the sales of a number of them have actually 
decreased. Both England and Germany are today produc- 
ing planers which are quite able to compete with Amer- 
The more expensive American-made 
machines are used only for exceptional work. The sale 
is further affected by the high freight rates, which in- 
crease the difficulty of competition against the European- 


ican-made machines. 


made machines, English makers, for instance, can ship 
their machines very cheaply to France and Belgium, while 
the German makers control the German market practically 
entirely. Business in American-made planers seems to be 
promising only if those machines embody either a new 
idea or are wanted for Spec ial work needing very great 
precision. 

Shapers are still exported, but there is no large demand, 
as European competition makes the selling of American 
shapers exceedingly difficult and unprofitable. Shapers 
are made in Europe in very large quantities. 


Anrasive WITEELS AND Specian Toois 

Emery and other abrasive wheels are still exported to 
Kurope in large quantities, notwithstanding the fact that 
for a number of years American manufacturers have op- 
crated plants in Europe. The material is exported from 
this country. There is of course a certain, and in some 
cases rather strong, competition, as several European 
manufacturers are making emery and composition wheels. 
It seems, however, that the American-made article, or that 
manufactured American American 
plants in Europe, finds a good market and promises to keep 


from material by 
it in the future. 

Small special machines and tools, such as electrical ap- 
naratus, center evrinders, tool-post erinders, portable elec- 
trical grinders, ete., have been selling fairly well in Eu- 
rope, and most likely will continue to do so. American 
huilders generally have been well able to design such ma- 
for all this connection belt lacers 
deserve particular attention. Not such machines 
have been made in Europe up to now and in consequence 
the market is practically open to American products. Eu- 
ropean manufacturers have recently learned the advan- 


chines purposes. In 


many 


tages of using belt lacers and the demand for them has 
been increasing and from indications is likely to in- 
the future. 


crease further in 
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SY NOPSIS—This is a qood eram ple of a plant 
jor manufacturing sleam engines, shingle-sawing 
machines and similar units which go to make up 
the equipment for saw malls handling the largest 
trees in what is probably thee gre atest lumber coun- 
try in the world. The type of shop building is 
well adapted jor the varied work and for the 
climate, and there are several fe atures of gene ral 
interest. As in many Pac i fic Coast shops, most of 
the equipment is of the be sf for the work in han a 


h 
a 


l 


T 
I 


older machines heing retired as fast as posstb e. 





The new plant of the Sumner Iron Works, Everett, - 
Wash., which replaces the one burned a few years ago, + 
has many points of interest. Its product is saw-mill 


machinery of various kinds, and it is in the heart of the 
lumber district and well-equipped for this purpose. 

The general style of the main buildings can be seen 
in Fig. 1, which is taken from the foundry end and 
shows the crane runway over the flask piles, which en- 
ables them to be easily and quickly handled when needed 
A heavy canvas curtain covers the crane opening, and 
the door below the crane rail allows the passage ol the 
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ont. 
“skull-cracker” 


polas. 


The difference is that 


| 
] 


in handling the material to the 


building and shows the cra 


A Modern Pacific Coast Shop 


Frep H. Coivin 


at the back contains thy 


ip old castings 


nh a very inte! 


The skeleton building 
breaking l for the cu 


tor 


These, incicde ntally, are charged | 


esting manner. 
GRAVITY CARS FOR CHARGING 
The charge ls prepared in small cars in a house be 
ind the foundry, the interior of this being shown in 
These cars are hoisted on a small elevator 


igs. 3 and 4. 


nd pushed off ona trac k to the ( upolas in 
hoists 


T 
t 


t]| 


ie usual wavy. 


ir about 


the elevator le ¢ 
in. above the charging floor, so that the car will just 
un itself nicely on a circular track to the charging doors, 
he cars continue on their circular way 

It. below 


4 


\fter unloading, t 
und reach the elevator at another level, 


This is a simple device, or 


, ° 
about 06 


he upper one, design, ol 
harging floor and it saves an incredible amount of labor 
cupola, 


the 


for loading 


Fig, 2 represents a view from other end of the 
mn and unloadi 


material from the cars to the platform. 
of handling 


meth 


An interesting and economical od 
fuel for the foundry is shown in Figs. 3 and 4, which 
also show the interior of tli and storage house 


l 
‘ 
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FOUNDRY AND MACHINE SHOP OF THE SUMNER 


crane cage. This and the central door, which shows thi 
cross-bracings, are so arranged as to be always worked 
together, as will be seen later. 

It must be remembered also, that while the canvas cur- 
tain would s arcely serve to keep out either the blizzards 
or the cold of the East or Middle West, it is sufficient for 
this country, where it seldom gets below freezing and 


show is a rarity. 
The plant lays between two railroads, so that ship- 
The office in 
The near 


ping and receiving is easily cared for. is 
the center and reached by the bridge shown. 
end is the foundry and the other end the machine 


The roof, with its double sky-tights,-affords excellent 


AND LOADING 


IRON WORKS FIG CRANI 
or the foundr his co ts of a b et elevation 
mounted on a traveling crane, another crane also being 
provided, as shown in the foregr . This view shows 

in addition the general construction of the building. 
Details of this convevor are shown in Fig. 4. The 
whole thing is counter-balanced an¢ an easily be 

raised, moved sideways, or lowered into t car to be 

loaded. In the meantime, the delivery spout at the upper 
into the bin for that mat rial, and cat 


1 is directed 
th verv little manual! 


of coal, coke, etc., are unloaded Wi 
labor. 
The foundry end ol the Dullding Is show! in hy 


5, looking toward the partition and the door which 
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FIG. 3 STORAGE SHED FOR 
vide it trom the shop. These doors open wide enough 
to let any casting pass in the center, while the small door 
at the side allows the Passave of the crane cage. These 
doors can all be operated from the crane cage by the 


levers shown, including the small door for the cage. 


This 


foundry and the equipment of jib cranes under the tray 


view also shows the leht “distribution in the 


eline cage. 
The forge and plate shop is in an adjoining building, 


end Though 


equipment is as good as in the other departments. It 


one being shown tn) Fig. 6. small, the 
must be borne in mind that a shop of this kind, with such 
a variety of product as enters into saw-mill equipment, 
must handle about all kinds of machine work on metals 
and must therefore have many departments, even though 
small in size. 


The stockroom, Fig. 7. shows how bar stock is stored 


and handled on the industrial railway. On the 
side are bins for standard bolts and similar supplies. A 


other 


light crane facilitates handling both bar and small stock. 

The pattern shop is shown in Fig. 8; here again both 
The distribution 
a lieht 


» olare. 


roof and side lighting are employed, 


is excellent, as can be seen, this being aided by 


coat of white on the glass in order to keep out th 


FUEL, ORE AND CASTINGS 








FIG. 4. A CLOSE VIEW OF CONVEYOR 


Fig. 9 shows the main bay in the shop and the crane 
which serves both this and the foundry, as shown in 
hig, 5. Although not illustration, there 
is a canvas curtain which closes the opening between the 


visible in the 


two departments and keeps the foundry smoke and gases 


out of the shop. 


The crane carries a light eurved framework on each 


side: this framework comes against the curtain before 
the crane reaches it and allows the entire crane to fo 


curtain, which drops back into place after 
it passes, This assisted by light horizontal 
wooden slats fastened to the curtain at intervals, which 
prevent it from sagging between the supporting members 


under the 
action Is 


of the crane framework. 

Some of the machines are assembled in this bay, as 
can be seen, the finished product going out of the other 
end either by truck or by freight, using the standard- 
vage track shown, 

The lathe department is at one side of the central bay, 
as shown in Fig. 10. The lathes are divided into groups 
for convenience in using any part of them, and they have 
their heads toward the light, instead of being parallel 
to it. This prevent. a 


shadow on the front of 


arrangement is designed to 


the cutting tool and the work. 














FIG. 5. THE FOUNDRY END OF THE BUILDING 





THE PLATE AND HAMMER SHOP 


FIG, 6. 
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The striking thing about this department is the use 
of the Pawling & Harnischfeger overhead system of 
handling work to the lathes. There is a central, 
main, stem with a right-angle branch to serve each lathe, 


or 


as well as branches running off on the other side for 
various purposes, 

At each junction there is a switch or turntable in 
the main short of the I- 


track, consisting of a section 
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ost 


Anurling Kink with a File 


The following method of putting a knurl on a smal 


piece is suggested by C. H. Strupe. Take a bastard fil 


from 4 to 6 in. long and grind one side perfectly smooth 


Then take a piece of steel about 5gx14ox6 in, and plac 
the tool post, thre to the 


if in corner next Work 
so that it has a surface parallel to the work, 


filing 














FIG. 7 STORAGE FOR BAR STOCK 


SMALL PARTS 


AND 











FIG. 8 

















WELL ARRANGED 
DISTRIBUTION 


PATTERN 
OF LIGHT 


SHO! NOTIc 











FIG. 9. CENTRAL BAY OF MACHINE SHOP FIG. 10. LATHE DEPARTMENT WITH OVERHEAD HANDLING TRACKS 

heam used for the tra This is provided with stops, — the file, rough side to the work, between the piece of steel 
so that when the trolley runs on, it is locked until and the work, and then run the cross-feed up until ther 
swung to the desired side track and then released. At is pressure against the file. Now throw on the power 
the same time a stop prevents a trolley running off the and the file will gradually feed between the work and the 
open end on either side. The one at the upper right- vie of steel. thus knurling the work in a manner that 
hand corner is shown turned at right-angles indicating will prove satisfacte ry tol ost purposes, 


that a trolley has been run off at this point. 

In this way any lathe can be quickly and easily served 
and the same trolley hoist can bring the material from 
another part of the shop or deliver it where wanted. 
The controlled by 


hown at the end of the lathes. 


switches are the suspended handl 


rm 
Phe 


electrically operated. 


hoist is of 


ol 


} 


ton capacity and 


Investment in Electrical Manufacture—Three of the world 
foremost electrical companies—the Get | Electric, the West 
inghouse Electric and the Western Electric have a total 
nvestment of $265,000,000 The United State does abou 
65 per cent. of the world’s electri business, and since the 
war abroad this amount has been probably increased 


per cent 
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Little Things and a Place 
for Everything 


By J. P. Bropuy* 


When you investigate seriously what is said in the 
heading, “Little Things and a Place for Everything,” 
you will find the remark is farther reaching than you 
have any conception of at first thought. In all lines of 
business everyone is aiming to earn as much as possible. 
In thousands of cases men are working harder than neces- 
sary, and sometimes in the wrong direction. Consequently 
their earnings are not as much as they should be. 

Everything in its place means that when you want a 
so, at the outset, there 
There is a vast, amount 


thing it is where it should be, 
should be a place for evervthing. 
of energy wasted in just looking for things, and the 
When a thing should 
be in its proper place but happens to be in the disappeared 
frittering away 


annovance is hard on the nerves. 


class, your employees wander around 
their producing time and efforts and you lose money. 

plant its present 
long enough to meditate upon and 


A manufacturing should suspend 
money-making plans 
investigate this important matter, which is the depth of 
inefficiency. It may be possible that in spite of all the 
activity put into the business it is extremely faulty. 

If the wasting of energy is a predominating feature of 
your shop, vour employees may be overbusy because the 
things they are supposed to work with are scattered, no one 
knows where, and there is a possibility that vou are re- 
placing many tools and parts because through carelessness 
they are not kept in their places. It is your failure and 
loss if your help are allowed to carelessl\ leave tools under 
benches, in drawers, or in some out-of-the-way spot where 
find A well-regulated business will 
never have such an occurrence, 

Laving things around promiscuously on the floor is a 
In‘ the 
machine-tool business where millers, planers, lathes and 


no one can them. 


had habit in many large manufacturing plants. 
all kinds of machine too's are used, bolts, nuts, wrenches 
and all appliances used on these particular machines 
seemingly are never in their proper places. In many 
cases they never have any particular place in which to be 
kept. Your workmen would not be wasting perhaps 10 
per cent. of their time looking for something they never 
ind if you would assign a place to every machine-tool 
accessory. The principle behind this advice applies in 


every line of business employing human beings. 


IMPORTANCE OF THE LirrLe THINGS 

It is Just as necessary to look out for the simple things 
as the expensive ones. We buy the best machinery and 
then try to have the best kinds of cutting tools, for the 
small tools are just as essential as the large machines. 
This heing SO, why not be constantly on the alert to see 
that your workmen are supplied with all the small so- 
called insignificant things which cause a great waste of 
time if they are missing ? 

For example, if a broom is in a department for general 
use, there should be a place to hang it up, and there it 
should be kept when not in service. The same is true of 
dozens of little things that are in constant demand. Have 
a place for everything, so that the foreman’s time as well 
as the workman’s is not taken up searching for something 


*Vice-president and general Cleveland Auto- 


matic Machine Co 


manager, 
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that has been carelessly laid aside because of the lack of 
a designated storage. 

Just as much system is required for the smallest things 
in daily use as for expensive jigs, fixtures and tools, which 
are generally well looked out for because it is absolutely 
necessary that this should be done. 

If the tools are not checked out to him, the average 
workman is somewhat careless in laying them around 
wherever he happens to be working. The next man who 
wants these particular ones cannot find them and reports 
to his foreman. The foreman gets busy and everyone in 
the immediate neighborhood is looking for something 
which perhaps is not more than 10 ft. away but in such a 
position that it is not found until a vast amount of time 
is wasted and everyone becomes irritated in the search. 
To avoid such a situation we have a carefully planned and 
operated tool-checking system in every well-managed shop. 

It is preposterous to imagine that so-called small things 
will take care of themselves. It is nonsensical to expect 
the best results in any line of endeavor if you ignore the 
proper regulation of what is generally considered insig- 
nificant things. 

PLAN For LitrLe THINGS IN THE BEGINNING 

The beginning of any business is similar to an infant 
learning to walk and gaining strength and size every day. 
Or a better illustration might be a snowball in the hands 
of an urchin. 
larger it becomes the more rapidly it takes on weight and 
adds bulk. 
In many instances they seem to become a!most unmanage- 


As it rolls along its size increases and the 
So it is when small things are overlooked. 


able as time clapses, and profits that should be found are 
not noticeable. In many cases recklessness in small things 
is the reason for the unhappy result. 

The neglect of little things in the design of machinery, 
such as improper positioning of sma!] elements of mechan- 
ism, has a tendency to retard, condemn, and finally disrupt 
No matter how much effort may put 
forth, if vou are weak in this respect vour business, that 


a business. you 
should be successful, may remain a midget, so to speak, 
hecause you fail to grasp what system in small matters 
actually amounts to. 

Did it ever occur to you that the common laborer who 
has a section of your shop to keep c'ean is invariably 
careful that his brooms, pails, brushes, window-cleaning 
apparatus, in fact all his tools, are laid away in some hid- 
den spot where he could find them in the dark if neces- 
sarv? Many times he is a model in this respect for the 
rest of the workmen. 

In conclusion, little things constantly neglected have 
been the cause of more disasters in this world than it is 
possible for the human mind to conceive of, and the seem- 
ing reiteration in this article is purposely introduced to 
emphasize the fact that little things neglected in great 
number are extremely costly. 

x 

Novel Method of Spotting—What is thought to be an un- 
common method of “spotting” is given in the “Mechanical 
World,” for securing the position, in a casting from a bear- 
ing, of some holes, the position of which made the use of an 
ordinary or bent marker The machined face of 
the casting for the reception of the bearing was chalked in 
the usual manner, and the bearing placed in its correct posi- 
to the casting and to the shaft it supported. A 
waste was ignited and held successively under 
The smoke from this waste left very 
the size of the holes, on the 


impossible. 


tion relative 
piece of greasy 
each hole to be spotted. 
and black exact 


sharp marks, 


exposed chalked surface, accurately locating their position, 
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Design of Starting and Stopping 
Mechanisms 





NS) VOPS] S—Conditions under which momentum 
musl be taken into account in designing machine 


luols. The N\é 


lahle Ss, SHG pie r and slotler ravis, machine feeds. and 


include the movements of planer 


rotating shafts that change their direction of mo- 


lion. T'yjprca proble wis tllustrate lhe hwo dit ISTONMS 


.. . — ; 
of straight line and arcular motion, 





Thirtv vears ago the mechanical world was astonished 


to hear that an engineer had accomplished the feat o! 


high-speed smoothly bv adding 


rect pro ‘ating parts. 


making a engine run 


weight to the Previous to the time 


of Porter, it had been accepted that these parts should 


always be made as light as possible, so that no unnecessar\ 
power should be used in starting and stopping them 
Only a few years ago it was discovered that the trouble 


with metal planers was not so much with the stopping 


and starting of the heavy table and the work mounted on 
it, as in the quick-running pulleys. Aside from these two 


notable examples, machine design much ignores 


the effect of inertia. 


pretty 


Inertia does not trouble us when we are turning or bor- 


ing work which is in balanee, nor in milling and drilling 
operations. But wherever there is reciprocating motion, 
either in a straight line or a curve, there must be inertia 
to deal with by absorption or storage. 

uses inertia by 


mm , * 1 » 
The high-speed engine storing up mo- 


mentum on the part of the stroke where the steam pres- 
sure is greatest to use during the part of the stroke where 
the steam pressure is least. The reduction in weight of 
the planer pulleys still leaves much energy which must be 


absorbed by the 


and lost. 


belts, and the reby turned nto friction 
The art of the locomotive envineer. who gets up 
Vas possible and then coasts into the next 


1M ed as GQUuick 


station using the brakes as little as he can, cannot be imi 
tated ly the machine-tool lesigner. The latter must 
deliberately throw away power for the sake of saving 


operating time, and thank his stars that power is one ol 


the cheapest things he has to deal wit 
Two divisions may be 


conditions unde 


(ine 


Made of The 


momentum should be considered. includes 


those where Darts reciprocate 11 


whic h 


straight lines, like the 


horizontal movements of planer tables and shaper rams 


and the vertical movements of slotter rams. It mav also 


include machine feeds. like the CTOSS and vertical feeds 


The other 


of planers and the traverses of mille! tables. 


division comprises rotating shafts which change the direc- 


like the driving shafts for 


surface erinders, friction-drive shapers. ete. 


tion of their motion, planers, 


RECIPROCATING SvTRAIGHT-LINE MovemMeENTS 


The most natural wav of handling the first problem 


is to let the re iprocating Member bump against a spring 
at each end, which will bring it to a stop gradually, store 
up the power in so doing, and then give it back when 
the part rebounds. This is a most excellent theory, but 
has never been freely adopted in practice. Some of the 


reasons are interesting. First, there are only a few places 





Fish 

machine-tool work where the th of stroke does ne 
have to be varied, Olten the SLrOKe so stall that 
springs were arranged to fit the long strokes, there would 
he no room for them on the short strokes. Then again, 
the rate at which the moving mwris operat has to by 
varied, which makes necessary change the spri 
tension, if not a complete change of springs. Then the 
weight of the parts and the load which they carry varies 
\ planer table may carry onl) sm it piece for one 
job, and the next ma make so heavv a load that tl 
yumpers would have to be entirely different to be effeeti 
in each case, 

\ll these things operate to make It difficult to us 
spring humpers. It has been attempted, owever, To co 
nect the rack of a plat er to the table ire no spr 
irranged that the rack can start to move before the tab 
7 e springs stretch until i S1ol sullicient to ta 

— 
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Flé PLANER TABLE DRIVE W ‘H AIR ¢ LINDE! 

p the friction of the table, and thy the latte evils 
move, This would LIKE 1? SLICCESS ee not lor 
the fact that the friction of rest is so m more than the 
friction of motion that the able onc { ed ither 
speed with a jerk. 

\ more successful and more recent cd for stoppin 
a traveling table is indicated diagrammatically in Fig. 1 
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teeth of the worm. The thrust, which was on one end of 
the worm when the worm was driving, is at that instant 
transferred to the other end. The piston acts as a brake 
on the table, but with the advantage that its action can 
be regulated by means of the air openings. There is the 
added advantage that the action is automatic at the end 
of the stroke regardless of its length, which cannot be 
said of any device applied directly to the table. Friction 
will stop the table anyway, so one is justified in asking, 
“Why not wait for friction to stop all these tables?” To 
which we have to answer that life is too short. 

For example, let us consider a planer table weighing 
1000 lb. traveling at 60 ft. per min. on the cut, which 
must be brought to rest in 6 in. to satisfy our ideas of 
efficiency. We will assume a coefficient of friction of 
5 per cent., which is larger than it ought to be. 


INERTIA, ACCELERATION, MOMENTUM 


A great many readers of the American Machinist are 
technical graduates who may be supposed to know all 
about inertia and momentum, but I offer no apology for 
going briefly over this ground here, as | know by personal 
contact that many men get through technical schools with- 
out really understanding it, and many of the rest forget it. 

Force equals mass times acceleration. That is, the 
force acting steadily on a body which is necessary to bring 
it up to a certain speed in a “certain time is found by 
multiplying the mass of the body by the acceleration 
necessary to produce the change of speed, 

Mass is taken by engineers as the weight divided by the 
acceleration due to gravity, or (g), which, near sea level, 
is about 32.2 ft. per sec. per second. The distinction 
between weight and mass may be illustrated by hanging 
a heavy weight by a wire from an overhead beam. Attach 
a thread to the weight. If you attempt to lift the weight 
by means of the thread, the thread will break. If you 
attempt to swing the weight like a pendulum by means of 
light pulls on the thread, you can, after a few pulls, get 
it to swinging freely. If, on the other hand, you attempt 
to pull the weight quickly to one side by means of the 
thread, the thread will break. It is this quality of a body 
that tends to make it stay still or keep moving regardless 
of friction or other restraining forces that we call inertia. 
Since this acts equally in all directions, while weight acts 
in only one, it is necessary to give it another name. 

There is no accepted name for the unit of mass. Engi- 
neers and physicists do not agree on what the unit should 
be, except that it must be based on weight, and since 
the mass is constant wherever the body is located, while 
weight varies as one goes up or down from the sea level, 
it is necessary that the force of gravity should enter into 
it. Among physicists, it is common practice to consider 
that at sea level the mass is the same as the weight. There 
is no practical difference in the results of computations 
based on either theory. 

Acceleration is the rate at which velocity changes. In 
almost all engineering work the acceleration may be ac- 
cepted to be constant, though it often is not, especially 
in cam work. The accuracy of the results is usually suffi- 
cient, if we make that assumption. 

Acceleration is usually given in feet per second per sec- 
ond, which has a more or less blind look until we see 
the whole of the problem. Velocity is usually given in 
feet per second, which needs no explanation. The change 


Ih velocity is expressed in units of change per second: 
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therefore, the acceleration must be expressed in change of 
velocity per second or in feet per second per second. To 
find the acceleration of any body which is moving at a 
variable speed, the velocity should be determined at some 
one time, then the velocity at some other known time. 
The difference between these two velocities should be 
divided by the elapsed time. The result is the acceleration 
over that time. It is to be understood that acceleration 
may mean either an increase or a decrease in velocity. 
The law applies equally well whether the action be that 
of getting going or slowing down. 


A PLANER-TABLE PROBLEM 


Getting back to our planer table, we find the mass by 
dividing the weight by 32.2. If we were in Colorado, we 
would divide by something less than 32.2, but the weight 
would also be proportionately less, so the result would be 
the same. This gives us 124.2 units of mass if the weight 
is 4000 pounds. To find the acceleration (negative) to 
bring it to rest in six-inch travel, we have to consider the 
velocity change and the time during which it is changing. 
If it is running uniformly at 60 ft. per min., or 1 ft. per 
sec., it will require one-half second for it to cover the 
six inches in which it is to be brought to rest. But when 
stopping at the end of that six inches, it will have a velo- 
city of zero, so its average velocity during that time will 
be only one-half foot a second. Therefore, it will require 
a full second to come to rest. The change in velocity will 
be one foot per second (from one foot to zero per second ) ; 
therefore the acceleration (negative) will be one divided 
by one, or one foot per second per second, 

Applying this to our formula, force equals mass times 
acceleration, we get F = 124.2 X 1 124.2 Ib. as the 
force necessary to stop the table in six inches provided 
there is no friction. The friction in this case, if we as- 
sume the coefficient of friction to be 5 per cent. will be 
5 per cent. of 4000 Ib., or 20 Ib., or less than one-sixth 
enough to stop it in six inches. Applying the same rule, 
we find that friction alone would stop it in a trifle over 
three feet. This is for the table alone. In practice, the 
friction of all the driving shafts and gearing assists in 
stopping the table and their momentum helps to keep it 
moving. On the cutting stroke, the machine may be 
inefficient enough so that its stopping may be entirely 
satisfactory. 

Put in the form of a formula this works out 

Me 

2d 
where F is the force, in pounds, either of friction or of a 
spring or dash-pot, applied to stop the moving part; v 
is its velocity in feet per second after acceleration is com- 
plete or before retardation begins, the table being assumed 
to come to rest or start from rest; d is the distance in 
feet required for it to start or come to rest; and M is the 
mass, equal to the weight in pounds divided by 32.2. 


F 


VERTICAL MOTION AND INFLUENCE OF GRAVITY 

There are two especially interesting cases of straight- 
line motion that appeal to a designer of machinery. One 
of these is where the slide moves in a vertical line so that 
gravity helps it start on the downward and opposes it on 
the upward stroke. The law of falling bodies seldom has 
a chance to operate in this case, though if the gibs are 
loose enough so that the slide can get going, it may. A 
body starting and falling freely from rest begins its drop 


ay =~ A 


V 
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with an infinitesimal velocity ; thus, if the opposing force 
is equal to the weight, it will not drop at all. The crank 
motion which is used to drive nearly all these slides oper- 
ates so slowly at the start that the natural motion of the 
slide, if it were free to fall, and the constrained motion 
are about the same for a very brief period. After that, 
the slide, having no opportunity to get started, does not 
tend to fall any more than by its own weight unaided by 
any more momentum than it would have if traveling on 
a horizontal line. 

From this we see that it is usually safe simply to add 
the actual weight of the slide to the force obtained by 
considering it as a horizontal one, when we are considering 
the starting of the slide on its upward travel, and taking 
away that same amount when we are considering the stop- 
ping of it at the top of its travel. This is probably not 
exactly correct, but for the comparatively low speeds used 
in machine work, it is fairly safe. High-speed work like 
deep hoisting or passenger-elevator service requires fur- 
ther consideration, but such cases do not appear to develop 
in machine-shop problems. 


Stipes Actuarep BY CAMS 


The other interesting modification of this subject is in 
connection with cams which 
straight lines. If a cam were made as shown in Fig. 2, 
which is the way most cams are de- 
signed, except that the larger part is 
wrapped around a shaft and rotates 
instead of sliding as this one is sup- 
posed to, then when the point A strikes 
the roller, the slide must instantane- 


actuate slides moving in 
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which will correspond to the travel of the cam and also |x 


proportional to time—since the cam is assumed to travel! 


at a uniform rate—then we can make the height of the 
cam increase as the square of the time. That is, th 
height will be 1, 4, 9, 16, ete., for travels of 1, 2, 3, 4, et 


If this curve is followed, the force required to mow 


the cam, leaving out friction, should be constant, and the 
curve will keep mounting higher and higher. If this 
curve is reversed after the middle of the travel is reached, 
so as to slow down the velocity of the slide, then the maxi 
mum travel of the slide in a given travel of the cam is 
It is possible al 

approach and discharge 
the dotted 
approach curve 


reached. This is often important. 80 lo 


make the curves different for th 


by following 


lines which are obtained by carrving the 


of an unbalanced vertical cam 
farther and thus shortening the discharge curve, when 
gravity helps. 

No gain in space along the surface of the cam can be 
expected, nor in any case can a fixed rule be given for the 
acceleration to be used in practice, because there are so 
many unknown and perhaps uncontrollable elements which 
enter into the problem. A cam may be made so steep that 
failure to keep it well oiled may make it unusable, or it 
may work all right when up to speed and be almost im- 
force of some 


possible to start because the centrifugal 


moving part may be required to carry it over the high 








ously begin to rise at its maximum ve- 
locity. Now theoretically it is impos- 
sible for this to happen because it 
would require an infinite force to give 





any weight an appreciable velocity in- 
stantaneously. What happens is that 
the cam or the slide or the roll gives 
a little, and the roll soon wears a little 
curve into the surface of the cam at A. 

Again, when the roll reaches B, the 
slide will have a tendency to keep on 
going up; it will clear the point B 
and drop down on the cam a little to 
the right of that point. If the cam 
groove is closed on both sides, the roll 


will beat its way into the top side of the 
groove just as it does into the bottom at A. To overcome 
this tendency, it is common practice to round these corners 
by the eye. 

A better plan is to use what is known as the crank curve 
laid out as in Fig. 3 by dividing the circumference of a 
semicircle drawn with the rise as its diameter and the 
length of travel of the cam into the same number of equal 
spaces, and projecting the corresponding ones as shown in 
the figure. This gives a gradual approach and discharge 
with the maximum rate of lift, or acceleration, at the cen- 


ter. A still better way is to lay out the curve on a basis 
of the formula for distance in accelerated motion: 
at? 
d=->- 


where d is the travel of the slide in the time ¢ expressed 
If, in Fig. 4, the travel of the 
cam in a straight line A#, and divide it into equal parts 


in seconds. we lav out 





TRAVEL OF CAM - - - > 
FIG.3 
To 4 DIAGRAMS OF CAMS TO ACTUAL SLIDES 
spots. It is, however, sale to say that if a cam laid out 


on the plan of making the motion of the slide uniform 
will work at a given angle, the same motion can be given 
much more easily in the same time by means of this accel 
eration or gravity curve. 
INERTIA OF REVOLVING BODIES 

As mentioned earlier in this article, the inertia of a 
small pulley revolving at a high rate of speed may easily 
be greater than that of a slow-moving but massive bod\ 
as in the case of a planer where the momentum of the 
table, considerable though it is, is still less than 
that of an ordinary cast-iron pulley which drives it. This 
is overcome to a degree by means of aluminum pulleys. 
We have seen that the momentum of a body is directly 
proportional to its weight; therefore, halving the weight 
halves the force required to start it at a given rate. 


much 


Aluminum weighs only about one-third as much as cast 
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iron. It is not so strong, however, unless alloyed with cOp- 
Kither hy change of 


per enough to bring its weight up. 
design or by alloying the metal, the weight of the substi- 


tute pulley is usually at least one-half that of the cast- 


iron pulley which it replaces. 

The turning moment necessary to bring a shaft or pul- 
lev or any other cylindrical body up to a given speed in 
a given time is proportional to its angular velocity, its 
mass, and the square of its radius of gvration. There- 
fore, in the attempt to minimize the effect of inertia, the 
most natural point of attack is the radius of gyration. 
For the sake of the uninitiated, we will say that the 
radius of gyration is the distance from the center of a 
revolving pulley or other body at which the whole weight, 
if concentrated there, might be imagined to act with the 
same effect as it really does act. If the pulley has a very 
heavy rim and light arms, the radius of gyration is prac- 
tically the distance from the center of the shaft to the 
center of the rim. If the revolving body is a solid disk, 
the square of the radius of gyration is one-half the square 
of the radius. It is unnecessary to go into the theory of 
the radius of gyration, as the formulas can be found in 
any handbook. 

For a solid shaft or a solid disk, the formula for turn- 
ing moment necessary to start up to a given rate in a 
given time 1s 

Paa? Wan R? 
ty 
For a hollow shaft or annular ring 


zW (nu HW (I? T r?) 
Pa ; l 


In hoth these formulas, 2? is the required pull in pounds 
on an arm @ inches long to start the body. Its weight is 
iW in pounds; g is the acceleration due to gravity at tie 
altitude where it is weighed; » is the number of revolu- 
tions per second at which it runs after its speed has been 
changed; n, is the number of revolutions before the 
PR is the radius of the outside and r of the insice 
aud ¢ is the time in seconds in 


change: 
of the piece in inches ; 
which the part is stopped, started or passes through what- 
ever speed change is required, In case one of the speels 
is zero, that is, if it starts from rest or the stop is com- 
plete, one of the n’s becomes ZeTO, It is the difference in 


revolutions per second which counts, rather than the 


absolute number of revolutions. 


A PuaNner-Drive PROBLEM 


For the sake of illustrating the effect of large diameters 
on revolving bodies, let us suppose that we have the choice 
of driving the shaft shown in Fig. 1 either by means of 
shifting belts on pulleys 12 in. in diameter or a jaw clutch 
between two pulleys running in opposite directions, but 
loose on the shaft so that they do not affect the problem. 

We will assume that our pulley is of a light aluminum 
alloy with rim %% in. thick and 2 in. wide. We will also 
assume that we have taken the rim a trifle thicker than it 
really is, so that we can leave out of consideration the 
momentum of the arms. For convenience, we will also 
assume that the hub is the same size as the clutch, which 
we might use in place of the pulley, so that the same cal- 
culations will do for both. This is 3 in. diameter and 
3% in. long. The shaft is to run 300 r.p.m.; it is to be 
stopped in one-half second, during which it will make 5 
revolutions 
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Substituting in the formula, we get 


7 71 X 5 X 67.6 XK 2 ' 
Pa =~* wl. z. > 113 inch-pounds 


32 ») 


Where 1.71 is the weight of the rim; 5 is the change in 
number of revolutions per second ; 67.6 is the sum of the 
squares of the inner and outer radii; and the multiplier 
2 is the same as the divisor one-half second, the time in 
which it is to be stopped. The result, 113, is in inch- 
pounds and may be applied by a force of one pound on a 
radius of 113 in., or 10 Ib. at a distance of 11.3 in., or 
in any other way that it is convenient to give the same 
turning moment. If the pulley is 12 in. in diameter the 
pull on the belt to stop it will be 113 divided by 6 (the 
radius of the pulley), or 18.83 pounds. 

Treating the hub in the same way, we find that it will 
require a turning moment of only 9.26 in.-lb., making a 
total for the pulley of approximately 122 inch-pounds. 

If we substitute a clutch for the pulley, making the 
dimensions the same, but changing the material to steel, 
which is twice as heavy as we have assumed the hub to be, 
the turning moment to stop will be twice as great as be- 
fore, or about 18.5 inch-pounds. That is, we can reduce 
the turning moment necessary for each stop and start 
from 122 to 18 in.-lb. by substituting the jaw clutch. 

What will happen, however, if we make this substity- 
tion is that the belt will be laced up just as tight in one 
case as in the other, and the stopping of the shaft will be 
accomplished more quickly by means of the jaw clutch 
than by the shifting belt. The attendant shock caused by 
the quicker action may have a bad effect on the machine 
by knocking the clutches out of commission, if there is 
any appreciable power to be transmitted in addition to 
that required in the actual starting up of the table. This 
can be to some extent overcome by substituting a small- 
diameter friction elutch for the jaw clutch, so that the 
slipping will be divided between the belt on the driving 
pulley and the clutch itself. For such a place, the small- 
est diameter of clutch that will surely carry the load is 
the best. A large clutch is so much heavier than a pulley 
rim that all that there is against the large driving pulley 
applies, and more than applies, to the clutch. There is 
a certain advantage of having some little weight in the 
driving pulley, if a smail friction clutch is used, because 
its momentum will divide the slipping more equally be- 
tween the belt and the clutch. A very light pulley will 
give the belt more than its share of the work to do. On 
the other hand, if the clutch is inefficient, it may be neces- 
sary to have a light pulley for the same reason. 

No designer should assume that because some detail of 
the machine on which he is working is small and relatively 
unimportant that he can afford to ignore the effect of its 
momentum. Any part, no matter how insignificant, 
which changes the direction of its motion during -the 
action of the machine or which starts and stops, shouid 
he looked over carefully to see what, rf any, affect it will 
have on the operation of the machine, and also how it may 
affect the wearing qualities. Planer feed mechanisms, 
spacing and feed devices for automatic gear cutters, and 
all such mechanisms may fail in their action, if heed is 
not paid to this too much neglected matter. 
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increases in 


The Gas-Absorbing Power of molten 
general with the temperature up to a certain point, as well 
as with the increasing purity of the metal and the 
pressure of the gas according to “Metall und Erz.” 


copper 
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Making Typewheel Shells and Staves 
for a Cylinder Typewriter 


EDITORIAI 
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Used on This machine is 


SYNOPSIS—Th« fy pr 
carried on a drum, or cylinder, and the article de- 
scribes the more important operations on this part. 
The use of master lype and dies is fully described, 
as well as the embossing of the type from strips 
of cold-rolled steel. The location of live type strips, 
or staves, on the shell is important and a special 
magnetic device is used. <A few miscellaneous 


operations are also shown, 








The typewriter known as “The Chicago,” made by the 
Galesburg Writing Machine Co., Galesburg, LIL, is a 
horizontal cylinder, or typewheel, machine, as shown in 
Fig. 1. Asa key is struck the corresponding character is 
brought to a central position and a rubber hammer presses 
the paper and ribbon to the face of the character, making 
the impression on the paper. A feature of this type of 
machine is that foreign alphabets or different kinds of 
type may be used on it by merely substituting a suitable 
wheel. As the typewheels themselves are interchange- 
able, this is simple. 

Except for the typewheel and its operating mechanism, 
the machine closely resembles the ordinary kind in looks 
and action. For this reason the more interesting mechan- 
ical operations have to be with work on the cylinder or 
typewheel parts. 

NoTcHiINnG TyYPEWHEEL SHELLS 


The typewheel shells have nine locating notches cut in 
each end. These notches are first roughed out in a punch 
press and then accurately milled in a special miller. The 
punch press and fixture used for roughing out the notches 
is shown in Fig. 2. A blank shell is shown at A and a 
notched one at B. One of the holding mandrels used 
in the indexing fixture is shown at C. This mandrel 


CORRESPONDENCE 


has a keyway in the large part for locating it in the 
sleeve of the index head and a key on the small part for 
locating the shell which fits over it. The shell to be 
notched is placed as at J) and positioned for the notches 


by means of the disk F and the dog F. A three-cornered 
piece is punched out otf the end for each notch ly thy 
punch G, a sleeve die being used to support the end 


of the shell under the pune h. After one end is notched, 
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FIG. 1 THE CHICAGO TYPEWHEEL WRITING MACHINE 


the shell is turned end for end and the other notch 


cut. 

The shell notches are finished accurately as to location 
and size in the small special bench miller shown in Fig. 
A and in 
Two 


3 Here the rough-notched shell is placed at 
dexed by means of the disk B and the dog C, 
small mills are carried in the ends of the spindles D and 























FIG, 2. TYPEWHEEL-SHELL NOTCHING PRESS 
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FIG. 3. THE NOTCH-MILLING 
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2. Each spindte is carried on an arm pivoted at the 
back of the machine, so that they may be swung radially by 
means of the handles F and G. Springs keep these two 
arms spread apart, and when the operator wants to feed 
the mills simultaneously into opposite notches, he simply 
squeezes the two handles toward each other. The adjust- 
ing stops J and J and a bumper A’ regulate the depth of 
the opposing cuts. The swinging arms have long pivot 
hearings at the back and slide supports in front, so that 
the mechanism is held steady and the mills fed in with- 
in the 


out chatter. Some of the milled shells are shown 


foreground. 


MAKING THE TyPe STAVES 


The shells just shown form the body of the type cylin- 
der, or wheel, and to these shells are fastened rows of type 
or characters, called staves from their similarity to the 
Kach stave normally carries 10 charac- 


The 


first step in the production of a type stave is to make a 


staves of a barrel. 
ters, which are embossed on it from the solid metal. 


et of steel master type from whi h to form the embossing 
die. This is similar in method to the production of the 
ordinary steel lettering stamps or punches. With a set of 
steel master type at hand, the die maker sets up a line o 


characters corresponding to the stave to be embossed. 


These characters are placed in a heavy steel chase, a 
hown at A, Fie. 4. 
viously machined and channeled, is then placed in a small 


The die block, which has been pre- 
] 


press and the characters in the chase pressed down into 
the channel. After careful work and pressing off the over- 
flow metal, the characters in the die are pertect enough 
“| and drawn. Some of the fin- 


(' and JP), and a set of master 


for the lie To he hard 


i: hed dies are shown at B, 
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The embossing of the staves is done in a special toggle 
press, Fig. 5. Attention is called to this press, as it was 
made in the shop for this special purpose. An enlarged 
view of the ram and die block is shown in Fig. 6. The die 
A is locked into the die block by means of the double 
wedge B and the setscrew C. This type of wedge not 
only locks the die, but also locks itself in its slot and, pre- 
vents side movement. The punch D is a piece of hardened 
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MASTER TYPE, CHASE AND DIES 
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steel, the contact face of which is rounded to conform to 


the surface of the type shell on which the staves are to be 


used. The blanks shown at / are of 16-gage cold-rolled 
steel. After being embossed, these Strips look as shown 
al Ff 


The flash is trimmed off in a small press, as shown 
in Fig. 7, 
a trimming die with a punch. 
the die is of the regular shaving type. 


the staves being simply pushed down through 
It will be observed that 























FIG. 5. SPECIAL TOGGLE EMBOSSING PRESS 
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There are nine staves placed on each shell, and to make 
the characters line up properly, these staves must be ac- 
curately located. This is done in the type-registering ma- 
chine shown in Fig. 8. A brass drum is placed in the 
machine at A. On slightly elevated places around the 
periphery of this drum are sunken characters, or matrices, 
into which the end characters of the respective staves will 
When located by these matrices, the staves 


A type 


accurately fit. 


are held in place by means of permanent magnets. 
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is provided for each kind. Ohne of 


dex disk is shown at the left. 
MISCELLANEOUS OPERATIONS 


Key guides, or combs, are milled from 13 
OO ata Fig. 9 ly 


used for 


as shown in the foreg1 
cuttel 


steel ot 


time, 


shown a milling 32-pite 
The 


cut 


vany 
used to « 


Two 


small perate the ty 


aTs 


Fig 


are as shown In 10, are cut at a time on 
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STAVE-TRIMMING PUNCH AND DIE 


FIG 


THE MAGNETIC TYPE-REGISTERING MACHINE 

















FIG, 9. GANG-MILLING KEY GUIDES 


B and may be in toward the drum 
contact of the 


to the shell with solder. 


shell is placed ai swung 
until it 


the stave is 


comes in with staves, when 
"ta ked”? Th shel] 


is then swung back and the drum indexed for the next 


stave, and so on, As the typewheels are made wiih vari 


ous foreign or domestic character combinations, a drum 
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FIG. 10. CUTTING SMALL GEARS ON THE 


ot this 


indexing heads 


the same mandrel to insure accuracy. A feature 
method of cutting gears is that special 


gear cut, so that it is practical- 


prov ided for ea h ty pe oft 


ly impossible for the operator to make a mistake and any 


boy can run the miller. At the same time a high rate 


of production is maintained 
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FIG. 11 RIBBON-INKING MACHINE 


The machine shown in Fig. 11 is for inking typewriter 
ribbons. The ribbon is taken from a spool at the left. 
it feeds down into the ink tank under a roller and from 
there up between squeezing rolls and onto the drum. 


we 


Electric Enameling Ovens 
Four large and three smaller electric enameling ovens 
are in use in the factory of the Stenotvpe Co., Indian- 
apolis, Ind. One of each size is shown in Figs. 1 and 
These ovens are used for baking the enamel on steno 


Cy pe side-frames, ( ross-plec es and other parts. 
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are made of 20-gage sheet steel. The top, bottom, sides, 
hack and double doors are each built in units and have 
114 in. of asbestos insulation, made up of six 14-in. sheets. 
The parts are assembled by the use of stove bolts and 2x2- 
in. angle iron on the inside corners. The false bottom 
is a grid built up of 1144-in. strips mounted on 144x*%4-in. 
channels. The electrical heating element is designed for 
220-volt 60-cycle three-phase current. It is arranged 
for two heats, with a maximum of 425 deg. The current 
consumption at full heat is 30 kw. 

The small ovens are 4 ft. wide, 3 ft. deep and 5 ft. 
high. The frame is made up of 3x3x14-in. ang!e-iron 
uprights and 114x%4-in. channel cross-pieces. The other 
specifications are the same as for the larger size. The 
maximum heat is 425 deg., and the current consumption 
is 15 kw. full heat and 714 kw. half heat. 

Noise in the Shop—Present-day engineers, machinists and 
others who work in the midst of noise seem to regard it as a 
necessary evil, says “Power.” Pump operators who are work- 
ing beside noisy, nerve-racking metal gears—so clamorous that 
it is impossible for them to hear spoken words without having 
them shouted into their ears—should look about for means 
to reduce the din. These noises can be lessened if not totally 
eliminated. It has been demonstrated repeatedly that when 
harassed by noise the average man cannot concentrate on 
his work as well as he can in quiet surroundings. Then why 
not make shop and plant conditions favorable to maximum 
work and production by cutting out all unnecessary noises? 
It is difficult to make workers in offices consider this problem. 
because there is comparatively little noise in an office. Office 
men who once worked in noisy places should appreciate the 
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FIGS. 1 AND 2. ELECTRIC ENAMELING OVENS USED FOR STENOTYPE PARTS 


designed and built in the shop, as the ones bought from 


oven makers proved very unsatisfactory. 


The large ovens are 6 ft. wide, D ft. de ) al ri 6 tt. hieh. 
The uprights are made of 4x4x },-in. angle iron and the 


All the plates 


cross-pieces are 144x%4-in, channel iron. 





difference and be keen to take advantage of every possible 
point helpful to the highest economy and maximum produc- 
tion, and at the same time if they wish to do a good turn for 
humanity they will do all in their power to promote quiet- 
ness for their subordinates who are now compelled to put up 
with disagreeable surroundings. Quietness is a factor of 
efficiency that is too frequently completely overlooked. 
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Welded Sheet-Metal Parts 





SYNOPSIS 
tion of the oxryacetyle ne-welding torch to manu- 


facturing. 


E.ram ples of the practical applica 





In Fig. 1 at A and B are shown the right- and left- 
hand sides of a rear seat for a touring-car body; at C 
the back of the These are made from No. 18 gave 
aluminum. 

The jigs which hold these parts are constructed with 
two adjustable metal arms which fit tightly over each joint 
An opening is left slightly 


~ 


seat. 


and are clamped in place. 


vicinity of the welds hammered out. The welds are then 


ground until a smooth joint is obtained 


Sheet metal is being substituted for wood in the manu 
facture of oil barrels, which are now built up by the weld 
ing method. At the Detroit Range Boiler Co., Detroit, 
Mich., a complete barrel-welding apparatus has been i 


stalled. 
In Fig. 4 at A is shown the 
rect leneth and rolled to 


the longitudinal seam, as shown 


stee] sheet cut to the cor 
shape. This is welded 
at B. The barrel shell is 


shame cP. “ie 


along 


pressure to thy 


then expanded by hvdrauli 


sheets used are of No. 13 gage metal. I" 


e\pandll 
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FIG. 1 WELDED SEAT FOR AN AUTOMOBILE 


wider than the weld to be made, which enables the weld- 
ing torch to reach the butted joint and produce a neat 


The jigs also prevent the buckling of the plates 


weld. 
and aid in localizing the flame. 

The two sides and the front piece of an automobile 
shroud are shown separately in Fig. 2 and assembled in 
Fig. 3. The latter illustration also shows below an insice 
view of the rear seat after the elements have been welded 
In both the seat and the shroud the welded seams ar 
indicated by white After the parts have 
welded they are placed under power hammers operating 
at 900 strokes per minute and all traces of buckling in 


lines, heen 


FIG. 2. ELEMENTS OF AN AUTOMOBILE SHROUD 


shell 


streneth which the weld contains. 
r. 5 are shown the operations incident to making 


In Fig 
the head. At 


of the Without fracturing some idea of 1 


A is the blank head after it has been welde: 


to the shell: at B is the reverse head with two forged 
steel bunys welded to it, and at ¢ is the chime. The 
heads are stamp d out, leaving slight flanges, as shown at 


R. The edges of these flanges, after being pressed into 


the end of the shell, are welded tovether., what 


forming 


are known as edge-welds, in which no filling material i 
necessary. After the heads have 


placed on each end of the barrel and rolled into position 


heen we lded, a chime Is 




















FIG. 5 OPERATIONS IN MAKING BARREL HEADS 


SY WELDING 





PROCESS 
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by a beading machine, thus forming a covering for the In Fig. 7 at A are shown two sections after being 
if the barrel is enameled. A slight welding flange is left on the edge o 


against injury 
These are brought together and welded, the shay 


weld which will protect it « 
each. 
AtAisa_ B resulting. 


1 corner, 
the container is mounted in an outside shell consisting of 


dropped On a 
Four completed barrels are shown in Fig. 6. 


55-gal. painted barrel; at C, a 30- 


After the two sections have been welded, 























55-gal. drum; at B, a 
FIG. 3. SEAT AND SHROUD WELDED FIG. 4. ELEMENTS FOR WELDED BARRELS 
gal. galvanized barrel, and at D, a 55-gal. galvan- No. 16 gage galvanized steel staves with heads and hoops. 
Between the container and outer shell is placed a cork 


A is made with I-beam rolling 
thick, the whole combining to make a 


ized barrel. The drum 
hoops. insulation 1 in. 
Another interesting use of the welding torch is in the — sanitary and air-tight package. One of the finished pack- 
ages is shown at C. 


manufacture of half-barrels, or packages, for the ship- 

















FIG. 7. WELDED STEEL PACKAGES FIG. 8. WELDING THE SECTIONS OF STEEL CONTAINERS 
In Fig. 8 is illustrated the special machine used when 


Steel 
The two sections are held in the 





These are made by the Enameled 


ment of beer. 
They have an in- 


Pa kage Corporation, Detroit, Mich. 
ner container of steel, which is stamped out in two sec- 
The insides of both pieces 


welding the container. 
fixture and revolved by means of the belt on the drum A. 
tions under heavy presses. The apparatus used in making the parts described 
are enameled with glass. was supplied by the Davis-Bournonville Co. 
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Letters from Practical Men 
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An Efficient Die KAnocKout 
for Screw Header 


We had considerable trouble in the first operation of 
heading screw blanks. They would invariably stick in 
the heading die and then pull out of the body dies, 
making it necessary to allow a great amount of taper in 
the heading die. 

To remedy this trouble we and built 
knockout mechanism shown It is 
satisfaction. We can now plan our heading operations 
without fear of the blanks pulling out of the body dies, 
no matter what shape we have for each operation. 

The device used is made with a body A which fits in 
Slot B is i 


This 


the 
giving 


designed 
herewith. 


the cross-head of the heading machine. 
the holder through which passes the sliding bar C. 









= 
A 
7 2)? ¥ > ->-7 >> 
WVUVMVV-- 
WKKKLLLZzZzz 


} Crosshead 




















FOR SCREW-HEADING DIE 


MECHANISM 


KNOCKOUT 


is guided by two keys which are dovetailed in the body 
and fit in grooves cut mn the bar. 

The latch finder D is made with projections D, and 
D,. The sliding bar also has a projection at the end. 
A pivoted finger # is fitted to the punch-holder, and F 
is the spring used to return the latch fingers to their 
The tool is fitted with a knockout pin G. 
As the punch-holder moves 


proper position. 

It is operated as follows: 
forward with the crosshead the sliding har spreads the 
latch fingers apart. At the end of the forward strok 
the latch fingers are sprung back into place, C, and /), 
engaging. 

At the same time the pivoted finger 2 has moved 
forward from the position marked // and J. On 
the return stroke the remains stationary, 
pushing the blank partly out of the heading dies. The 
pivoted finger £ moving from // to J comes in contact 
with the projection ), and spreads the fingers apart, thus 
releasing the sliding bar. At the beginning of the 
forward stroke the sliding bar is pushed back into posi- 
tion by the blank. 


sliding bar 


C. C, ANTHONY. 


Reading, Penn. 


Valve-Grinding Machine for 
Automobile Motors 


The illustration shows a machine designed to obtain 


a reciprocating-rotary motion for grinding automobile 


It consists of a main stand, or base, A of 34-in. 
This is fitted on each side with the 


valves. 
section throughout. 
tables B, which are sufficiently large to hold two cylin- 
der blocks. A sub-body (’ is bolted to flanges cast on the 
tops of these tables, each of which carries two main driv- 
Kach block is designed 


ing shafts and four spindle blocks. 














VALVE GRINDING MACHINE 


to hold the sub-driving shafts to the spindle s and the hell 


cal gears C, which run in a hea liquid lubricant. 


Kach spindle operates independently of the others, ex 


cept for power. They can be adjusted to allow four met 


to work at one time on 
to grind two valves at the 


HIOCKS, Ol 


Bach 


rac k, 


four different cvlindet 


same time on one block, 


spindle has a vertical travel actuated by a pinion, 
and counterweight, identically the same as a drilling-ma 
chine spindle, and is equipped at the end with a screw 
driver point D which fits the slot in the valve. The valve 
stem guide is usually in position when grinding. A small 
spring under the valve obviates the necessity of using 
the hand to raise the valve, which is always held in contact 


by the screwdriver point. 
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Each spindle derives a reciprocating-rotary motion from 
an arrangement of three miter gears, two of which # 
are a slip fit for the end of the spindle shaft and have 
clutch teeth on the inside of the front rim. The third 
F is a plain miter gear keyed to the sub-shaft, which 
the being driven 
through the helical gears. 
is a clutch sleeve G with teeth and flanges of different di- 
ameters keyed to the spindle, but allowing for a slip fit. 
On the end of the sub-driving shaft // is piloted a cam J 
which is designed to bear on the flange of the clutch sleeve, 


runs constantly in same direction, 


Between the two clutch gears E 


thus throwing the sleeve alternately into mesh with each 
of the clutch gears 2. When in mesh, these gears become 
a part of the sleeve and drive the spindles. Being the up- 
per and the lower miter gears, they run in opposite direc- 
tions, thus obtaining the reciprocating motion. The cam 
holds the sleeve in mesh longer in the lower gear than in 
the upper, causing a forward motion of one-half revolu- 
tion and a reverse motion of one-quarter revolution. Thus, 
any point on the revolving circle will eventually make a 
complete revolution. 

Power is applied by a 10-in. diameter pulley mounted 
on the main driving shaft AY, which is fitted at the oppo- 
site end with a Whitney silent-chain connection driving 
a second shaft. These two shafts supply power to the four 
spindles. By an arrangement of overhead countershafts, 
any speed desired may be obtained. 

H. N. 


Rook. 


Grosse Point, Mich. 


Tumbling-Barrel for Parts 


A short time ago we had a quantity of small forgings 
whi I) were required to he finished bright. This finish is 
produced by tumbling, but we had no barrel in which to do 


this work, The illustration shows the method we adopted. 











TUMBLING FORGINGS 


We took an empty can with a screw top that had been 
used to hold calcium carbide, and placing the parts inside 
This was held in a lathe as shown, 
A pan was put 


screwed on the cap. 

being gripped in a four-jawed chuck. 

under the can to catch the dust. 
James ELLIs. 


Memphis, Tenn. 
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Close Work of Drilling Machine 
on Exhaust Valve Levers 


The exhaust valve lever shown in Fig. 1 is typical of 
a number of minor parts in gas-engine manufacture. The 
most satisfactory way we have found to produce this part 
rapidly and economically is on the drilling machine: 
particularly in view of the rather close limits on the 
overall dimension of the boss. The projecting ends make 
surface grinding impossible and the production is not 
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TOOLS AND JIGS FOR ACCURATE FACING OF EXHAUST 
VALVE LEVERS 
sufficient to warrant a milling operation. With brass- 


gated patterns the castings are uniform in size and 
length; so the essential features in machining are to 
locate the hole in the center of the boss and to hold the 
overall distance. 

The fixture for drilling, reaming and facing one side 
is shown in Fig. 2. The large cup-point screw bushing 
centers the boss and carries the tool-steel drill bushing, 
the jig being turned over for drilling and facing one 
side. It will be noticed that this jig is made entirely 
on the lathe with the exception of the slot, and for this 
reason is comparatively inexpensive. 

After having been reamed and faced on one side the 
casting is dropped over the hardened pin P in the facing 
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fixture shown in Fig. 3, the pin O preventing its turning 
while being faced. The fixture may be provided with a 
handle as shown or may be clamped to the drill press 
table. The pin P has a fixed length A, depending on 
the thickness of the boss, in this case 214 in. 

The facer is shown in Fig. 4 with shank arranged to 
fit a magic chuck. The facer blade is removable and is 
driven by the flattened pins AX. The inside diameter of 
both facer and shank is such as will give a running fit 
over pin P, which bears the same relation to the reamed 
hole in the casting. The shank is tapped a portion of 
its length and carries two round-point headless setscrews, 
the upper one used merely as a lock. These are set and 
sealed in the tool room each time the facer is ground so 
that the distance B is less than A by the amount of the 
overall desired. The facer is fed down until pin P 
strikes the hardened point of the lower setscrew, giving 
a positive stop and holding absolutely to size, except as 
the facer wears down. The piece price of the drilling, 
reaming and facing of the lever cam is $1.20 per hundred, 


considerably less than the price by other method 


any 
tried, fixture expense considered. 


H. B.’ McCray. 
Charles City, Iowa. 


Fixture for Grinding Thin 
DisK Washers 


The illustration shows a fixture for grinding disk wash- 


1) 


ers used on an air compressor valve of recent design 
These washers are made of nickel steel and are a in. 
thick. Five sizes are used in the construction of the vari- 
ous sized valves and range in diameter from 2%4 to 7 in. 
with a width of face of about 54 in. It is necessary that 
they be ground on one side only; but they must be true. 


No trouble was anticipated in grinding them on a mag- 





DETAILS OF DISK-GRINDING FIXTURE 


netic chuck; but we quickly changed our minds when it 
came to doing the work. 


» 2 & 
only 7, in. 


placed on the magnetic chuck were drawn flat against its 


Being made of ni kel steel and 


thick thev are more or less distorted and when 


face, but when removed from the chuck thev would again 


spring out of shape. Various methods were tried, and 
samples to be ground were sent to several firms; but 


without success from a commercial standpoint. 

The fixture shown in the illustration was finally de- 
signed and has proven very successful. It is held to the 
chuck by the cast-iron ring. The brass disk against which 


the washers rest being noneonductive they retain their 
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original shape, while the ;-in. steel contact pins, so ar- 
the face of the washer, 
fixture. A 
diameter 


ranged as to strike the center of 


offer just enough contact to hold them on the 


‘s-in. brass disk the same as the ring bore in 


serves the double purpose of locating the washe centrally 


and holding it from being shoved off 1) thre whee | ie 
smaller sizes are ground at the rate of 45 and the large 
ones at about 35 an hour. 
IF. W. Deane. 

Franklin, Penn. 

An Adjustable Wooden Die 

A crankpin having a 2-in., eight-thread cut on the end 
was badly battered near the outer end of the thread. 


thread, 


it became a case of getting a die or making a new pin. 


As no die of that size was at hand to recut the 


The die was made as shown in the illustration 





A piece of 2x4-in. hardwood A was bored with a 214- 
in. hole near one end. A sheet of thin copper B was bent 
oO 

- 
‘iff 
< J 
AYE SS 
AN ADJUSTABLE WOODEN DIE 
to fit the hole and pr ent excess we ( e wood, The 
threading tool C’ was a chaser discarded from a set of 
l-in. standard bolt cutter dies, and the adjustment D 
a drill-press drift. After the high spots were removed 
from the thread with a file the rig was plac position 
hack of the damaged part of the thread and turned toward 
the end, the uninjured portion of the thread serving as 
cuide or leader. Driving DP tighter, each cut fed the 
chaser ( into the work until a satisfactory j was 
obtained. 
Fr. M. ACH RArn 
Greenville, Penn. 


% 


Horizontal Drilling Head 


It is not 
attachment to a vertical drill press, but it was a case of 
As there 


sight and more in prospect, 


often necessary to have a horizontal drilling 
make one or use a ratchet drill on this job. 
were five hundred holes in 
The work 
The 
drilled in them, but the nature of the 


drilled all the 


being of a shape inconvenient to turn on the table, the 


the device was made. was a box-shaped steel 


sil s had holes 


work did not allow 


casting with two sides open. other 


these to be way through. The casting 
appliance was made to swivel and drill both sides at one 
setting. 

A top view of the device without the drive gear is shown 
in Fig. 1. Fig. 2 the front 
elevation attached to the drill press, and a sketch of the 
not 


shows a cross-section of 


work and drill jig. It will be seen that there was 
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much room from the horizontal face of work to the 
center of holes, but the recess in the center gave room for 
vears of sullicient strength. Referring to Fig. 2, A is 
cast-iron sleeve bored to slip over drill-press spindle- 
Learing sleeve and cut out to clear the feed rack. It is 
inclosed Dy steel clamp collar B after the steel ring D 
Is slipped over it. D is fastened to cast-iron hoc Cc 
by four flat-head screws, and locked aftet swiveling by 
<etscrew FE shown in Fig. 1. The spindle Af and bevel 
vear I run in the bronze bushings F and G@. 
one bushing the size of G would weaken the body C. This 


To have made 


bushing is forced in from the square hole in the body C. 
The year I Is placed in the same Way. The spindle is 
pushed through from the back and the feather / forced in 
The bronze sleeve A’ has a steel rack set in it. 


the vear. 
The spindle Is he ld Ih the sleeve by the screw L and 
separated from it at both ends by fiber washers. 

The feed movement is obtained by the usual vear-and- 
rack method, and Fig. 3 shows how it is installed. ‘To 
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HORIZONYAL DRILLING HEAD 


attach to the drill press, force the drive shaft with bevel 
vear pinned on it in the spindle, slip the device over 


the spindle upon the sleeve until the gears mesh and 


clamp in place. The drill-press spindle being smaller 


than the sleeve, it does not bind when running, 

‘L'o operate, bring side of work up against end of the 
device, which is square with spindle. This lines up the 
work and takes the thrust of the drill. On account o! 
numerous blow-holes it would have been difficult to 
ratchet these holes, so the device paid for itself and ts 


n hand for future work. 
R. L. ABERNATILY. 


Davenport, la. 


Refacing Valve Seats 


The ordinary type of small lift valve and seating 


is to work fluid-tight 


quires constant attention of tt 


he surfaces in contact with the fluid are subjected to a 
ouring action which will quickly find out the lines o! 
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weakness in the metal, the visible results being a pitted 
and grooved surface. For carrying out such repair wor! 
quickly and with minimum loss it is convenient to hav: 
refacer which renders the removal of a valve frem a 
The tool here decribed differ 


a 
ype line unnecessary. 
] 


‘lightly from familiar forms in that the cutter has tw 


= 


= 





REFACING VALVE SEATS 


( utting surfaces, The tool is shown in position, one halt 
of the valve body having been cut away. 

It is obvious that the same spindle S may be used with 
a set of cutters and screwed plugs P for different valve 
sizes. ‘The common form in use has only the 45-deg. cut- 
ting face as at F. It is common experience, however, that 
the valve seating face becomes too wide with successive 
operations, rendering it increasingly diflicult.to insure a 
tight surface. In order to overcome this difficulty the 
flat cutter G when reversed on the spindle is used to thin 
down the valve seat, and thus reduce the seating area. 

A small lever placed on the squared end of the spindle 
is sullicient for turning the cutter. The plug P acts as 
a euide for the spindle and also provides the hecessary 
pressure between the cutter and the seating through the 


collar which is solid with the spindle. Such an arrange- 
ment is particularly useful for boiler check valves, and 
the whole operation of refacing the seating and putting 
Ww minutes. 

IH. V. Waricirt., 


in a new valve need only take a fi 


Tangshan, North China. 


Useful Kink When Tracing 


Mechanical drawings and tracings that are used [re 
quently soon become so rinkled as to be very unsight! 
the wrinkles often showing in the blueprint. If, however, 
the drawing is slightly dampened with a cloth and ther 
dried between blotters with an electric flatiron the 


wrinkles may be entirely removed, 


C. Il. Brown. 


Whitinsville, Mass. 


Substitution of Steel for copper in the manufacture of 


electric switches is one of the 
Equal efficiency is claimed for tl 


first apparent results of the 


increased cost of copper. 


Steel switches thus far applied. 
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Mechanical Engineers 





SY NOPSIS—Preceding the opening of the Inter- 
national Engineering Congress at the Panama- 
Pacific Exposition, the American Society of Me- 
chanical Engineers held a spec ial meeting in San 
Francisco. Six papers were presented, These and 
their this 
together with some of the feature s of the trip of 
the Coast and the 


visiting engineers 


dis¢ USSION are re le we d in repo 4 
the “Enqineers’ Special” to 

! l 
( rtended lo the 
j 


and their quests. 


entertainment 





The trip of the “Engineers’ Special” to the Coast went 
through according to schedule, with a party finally total- 
ing 159, counting all who joined at intermediate points 
after its start from New York. The route was over the 
New York Central and the Santa Fé tracks, and stops 
were made at Niagara Falls, where the trolley was taken 
on the Gorge ride; at Colorado Springs, where various 
side trips were taken, including the Crystal Park ride, a 
trip to Pike’s Peak, through the “Garden of the Gods,” 
Williams Canon, and also Cripple Creek; and at the 
Grand Cafon, where some rode muleback or horseback 
down the Bright Angel trail, while others took the Hermit 
Run drive and the auto ride to Grand View. 

In the personnel of the party were included members 
of the American Society of Mechanical Engineers, the 
American Society of Civil Engineers, the American In- 
stitute of Electrical [nsti- 
tute of Mining Engineers, with ladies and other guests 


Engineers and the American 


of the individuals. 
The start was made the evening of Sept. 9, and San 


Repre- 


Francisco was reached on the evening of the 16th. 
sentatives of the various local engineers’ committees came 
aboard the train before its arrival at Oakland to welcome 
the party and assist in conveying the travelers to their 
several hotels. The Clift was official headquarters of the 
mechanical engineers, the St. Francis of the civil and 
electrical engineers, and the Bellevue of the mining 
engineers. 

THURSDAY MORNING SESSION 
Thursday morning, Sept. 16, the mechanical engineers 
Hall, near 


if rancisco 


had the opening session, in the Native Sons’ 
the hotel. F. W. the San 
local committee, introduced Charles C. Moore, president 
of the Panama-Pacifice Exposition, who welcomed the 


Gay, chairman of 


Visitors In an address in which he testified to the debt the 
exposition owes to the engineering profession, and par- 
ticularly those members of it who were responsible for the 
designing and constructing of the buildings and the me- 
chanical and electrical features. He also paid a tribute 
to the president of the soci ty, John A, Brashear, who has 
been chosen by the governor of Pennsylvania as the citi- 
zen of that state whose genius has contributed most to 
the general welfare of its inhabitants. President Brashear 
responded modestly, but appreciatively, and with assur- 
ances of his own and the society’s pleasure in meeting at 
San Francisco and enjoying the opportunity of seeing 
the results that have this great 
world’s fair. 


been accomplished in 


meeting 


Appropriately the remainder of the morning’s 
was given to the hearing of two papers bearing on the 
exposition—one by Guy L. Bayley, who was chief engi 
neer of construction, who presented an extensive paper o1 
the engineering the 


Ceorge W. Dickie, dealing with the features of me han 


features of its building: other by 


cal-engineering Interest in the eXhlbits, 
ENGINEERING FEATURES OF THE EXPOSITION 


The 
neering features, the hydraulic fills, 


first paper covered, as the most important eng 


which reclaimed 70 
12 ft. of 


forming 


water: the 
the 
construc 


neen ul aT r 


acres of ground that ha: 


i t 
structural design of the eight mail 


palaces 


group; the sewer syst m: the transportation of 


tion materials, exhibits and visitors; fire protection ; mi 


chanical features, including power plant. heating and 


ventilating, pumping plants, turntables, traveling cranes, 


refrigeration plants and repair shops: electrical features, 


such as current supply, primary and secondary distribu- 
tion sVstems, wiring, conduits, lighting accessories, illum 
ination and cost: gas distribution: water supply. cover 


ine sources, filtering and p Mmping plants and the amounts 


] 


of water cost, quality and distribution, and the 


User 
telephone system. 
vl 


{ let 
on the ack OF Calta 


The speaker comment from othe 
expositions available when this one was built and declare 
this 


benefit of 


ve combiete records ol Olle 


York, lol thr 


the Towe | 


t their intention to le: 


in the engineering librarv in New 
future exposition builders. of Jewels 


and the Palace of Fine Arts, all are frame structures 
The dome of the Palace ol Llorti: Lure Is the largest 
spherical one in the world. 
MrECHANICAL-ENGINEERING EXHIBITS 
Mr. Dickie’s pele! oll tec out tle chanves which the 
exposition shows very clearly have taken place in mechan 


lair. The 


\\ al l«l’s 


ical engineering since the Chicago 

striking feature of the engineering exhibits is the absence 
of the steam engine, but vas and oll engimes are well 
repre sented and show the present state of the art Hydro 
electric mac hinery, especially as developed on the Pacific 
( oast, is tvpified ly ah impressive exhibit. Testing 
machines of all kinds are shown, also automatic and other 
machine tools, although the latter exhibits are few mn 
number. Machinery for making wooden boxes and tn 
cans, as developed for the fruit-growing state of Cali 
fornia, is represented. Oxyacetylene cutting and weld 


ing apparatus, saws, abrasives and other cutting mac hines 


form attractive exhibits. Complete retrigeration plants 
for ice making, food preservation and other purposes ar 
included. Pumps, hvydrauli electric apparatus for 
handling materials, meters and numerous auxiliaries serve 
to complete what is a verv representative assembly of 


] 


Articles in th 


opening 0 


and mechanical appliances. 
Var hinist published 

the exhibition described many of the 

The author of the paper was a 

jury of awards and chairman of the departmental jury 

on tools for shaping wood and metals. His effort in th 

to mechanical 


machinery 
soon atter the ! 


{merican 
developments. 


member of the grand 


paper was to make it of assistance eng 
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neers going about the exposition in determining what 
might be of greatest interest to them individually. 

Both papers were discussed together. A. Stucki had 
been surprised that wood was used instead of structural 
steel and was interested to learn that it was cheaper. 
H. G. Reist wondered if it would be so today with the 
Panama Canal open and was assured by Mr. Bayley that 
it doubtless would. John R. Freeman remarked the in- 
offensiveness of the framework in the interior of the 
buildings and considered it a great credit to the design- 
ers. Selby Haar asked if the estimated load factor of 30 
per cent. mentioned in the paper had proved correct, and 
the answer was that the actual load factor had been found 
to be a little over 29 per cent. 


COMMEMORATIVE GIFT TO THE SOCLETY 

At the conclusion of this session the visitors were taken 
in automobiles to the exposition grounds, where luncheon 
was served in Old Faithful Inn. As an adjourned meet- 
ing of the forenoon, the party then gathered in the Court 
of Abundance, President Moore added further 
felicitations to his morning’s remarks anent the import- 
ance of engineers to such an undertaking as the exposi- 
tion, and declared it his greatest satisfaction to honor the 


where 


engineers’ congress above any of the eight hundred odd 
that have been held here since the fair opened. Concelud- 
ing, he presented the society, through its president, with 
a bronze plaque, commemorative of the occasion, and 
Dr. Brashear received it with a further expression of his 
appreciation of the sincerity of the consideration which 
the engineers had received from the hands of the exposi- 
tion authorities. 

Mr. Dickie, who had presided at this gathering, then 
introduced Prof. W. F. Durand, dean of mechanical engi- 
neering of Leland Stanford, Jr., University, who read 
an address on the part played by mechanical engineers 


in the last century’s progress. 


FripvAy MorNING SESSION 


Friday morning at 10 a.m. the second and final session 
of the mechanical engineers as an individual society con- 
vened again in the Native Sons’ Hall. Two papers on 
internal-combustion engines were first presented and dis- 
cussed together. 

One of these had for its subject “The Heavy Oil En- 
vine, Its Present Status and Future Development,” and 
was presented by its author, A. H. Goldingham. In 
substance the paper was as follows: 

The thermal efficiency of the heavy-oil engine during 


12.8 to 32.5 per 


the last 27 yr. has been increased from 


cent. through improvements in design and by increased 
compression pressures. Regardless of their cycles present- 
day oil engines may be divided into two classes—Diesel 
and hot surface, or semi-Diesel—and important elements 
in the design of both are cylinder heads, trunk pistons, 
or crossheads and shorter pistons and sprayers or pulver- 
careful attention, 
standard practice. 


izers. These elements have received 
and several features have 
Many engines have been operated with different crude 


with 


become 


oils for periods up to eight months, night and csy, 
out stopping, attesting to the reliability of these installa- 
The oil engine has been introduced into pipe-line 
It has not vet been used 


tions. 
service with satisfactory results. 
to any extent in the California oil fields, but with oil from 
this state its economy compares with that of the steam 


pump. 
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The other paper was on “The Diesel Engme and Its 
Applications in Southern California,” by W. H. Adams, 
in whose absence the secretary read this abstract: 

There are comparatively few Diesel engines in this 
country at present, the total horsepower being just over 
100,000, but the number is increasing rapidly each month. 
The Diesel engine is being used in sizes up to 1,600 hp. 
developed in six cylinders, for propelling ships. It has 
also been used in submarines and in sailing vessels as 
auXiliary power. It gives excellent service as a pumping 
engine and can be used for all kinds of factory service. 
The engine will burn any fuel which leaves no ash or 
residue. Western oils are viscous and sluggish and high 
in sulphur, water and ash contents, but can be used satis- 
factorily under proper corditions. Some engines are 
working on Western oils being sold as boiler fuel oils. 
Many engines are in operation in Texas, New Mexico and 


Arizona, using Texas and Mexican oils. The economy of 


the Diesel engine is the best of all present types. With 
Eastern refined distillate 39 deg. Baumé, 19,525 B.t.u. 


per Ib., the fuel consumption is about 0.4 Ib. per brake- 
hp. per hr., while with Mexican crude oil 12 deg. Baumé, 
17,360 B.t.u. per lb., it is 0.5 lb. As to cost, in small 
units the Diesel engine may enter into serious competition 
with the steam turbine when the load factor is better than 
25 per cent. 

STRENGTH OF GEAR TEETH 

Tre last paper of the morning was offered conjointly 
by Prof. G. H. Marx and L. E. Cutter, being presented 
by the former, and was on the subject of “The Strength 
of Gear Teeth.” Professor Marx explained that it covered 
a continuation of gear testing done at the Leland Stan- 
ford, Jr., University some years ago, and reported in a 
paper before the society in 1912. Editorial discussion of 
this paper will be found on page 610 of this issue. 

In the discussion L. D. Burlingame urged the need of 
investigating, as well as strength, the wear and. quiet 
running, or otherwise put, the durability and efficiency 
(or minimizing of friction). He woulda like to see some 
of the society’s research fund devoted to this work. He 
regarded Professor Marx’s paper as a valuable contribu- 
tion to engineering literature and hoped that the work 
might be carried further. 

Miss Kate Gleason offered the experience at the Gleason 
Works in confirmation of the author’s contention that 
the strength does not fall off at high speeds, but that the 
greater shock, when starting and stopping, makes it 
necessary to provide greater strength. This was the les- 
son from practice, as actual working conditions are not 
the same as testing conditions. 

Professor Marx, closing, explained that their tests were 
under running conditions, and where the question of 
shock or it should be taken 
care of in a safety factor, not a velocity coefficient. 

In the period remaining between the closing of this 
session and the opening of the International Engineering 
Congress, on the morning of Sept. 20, the visitors im- 
proved the time in taking in the exposition and making 
various technical excursions, including inspection of the 
San Francisco high-pressure fire system, the Potrero Gas 
Works and Electric Station A of the Pacifie Gas and 
Electric Co., the Spring Valley Water-Works properties, 
the Great Western Power Co.’s hydro-electric development 
on the Feather River, and dredging at Oroville, and the 
Spaulding-Drum development of the Pacific Gas Co. 


reversal of load comes in, 
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Discussion of Previous Question 
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Checking Tools Out of the Crib 


In describing the loan-card system of checking tools 
vut of the crib, Vol. 43, page 432, Mr. Doescher makes 
this statement: “I know of but two objections that can 
be urged against the loan-card system. One is that it 
takes time to write the cards. The other is that they get 
soiled from frequent handling and at times become un- 
readable.” 

There is another objection that should be given serious 
consideration by anyone who contemplates adopting this 
system. ‘That is the possibility of a man’s drawing out 
tools under another man’s name or even a fictitious name. 
I have had considerable experience with this system and 
have known this to happen many times. The men usually 
take advantage of the new boy in the tool crib in this 
way, and it becomes a very serious matter. This, of course, 
would not be so apt to happen in a small shop, but in the 
larger shop, where many floaters are employed, it is sure 
to occur. 

One way to guard against this evil would be to use 
the identification-check system in connection with it. This 
-vstem, however, is not in general use except in the larger 
factories, but I see no reason why it could not be adopted 
to advantage in many cases. 


H. J. MAsSTERBROOK. 


Fairfield, lowa. 


Critical Points in the Heat-! 
Treatment of Steel 


An eminent professor of engineering, after a fairly 
exhaustive investigation of the properties of cutting steels, 
deduced a law from a plotted diagram of numerous tests. 
The run of the dots disclosed their almost exact conform- 
ity to a curve of the parabolic order. 

A paper on the subject was presented before the Insti- 
tution of Mechanical Kugineers. During the discussion 
a gentleman arose and addressed the audience. “The 
author of the paper,” he said, “in my opinion has adopted 
a very unscientific attitude in formulating a law and 
assuming that this law holds good before the first point 
and after the last. the advance copy of 
the paper I have taken the liberty of repeating all the 
tests presented in Fig—.” At this moment he unfolded 
“As you will note,” he continued, “1 


Since receiving 


a large diagram. 
have obtained exactly the same results as the professor.’ 
The auditors began to ask themselves the reason for the 
“But”’—here with a dextrous move- 


> 


speaker’s remarks. 
ment he tore from the bottom of the diagram a hitherto 
““T carried my tests a step fur- 
The audience indulged in more 


concealed strip of paper- 
ther with this result.” 
than a smile when they observed that the curve returned 
on itself, but at a lower level, and if continued would have 
arrived at zero. 

At the same meeting another member criticized some 
of the curves drawn through widely distributed dots and 


demonstrated that at certain points (corresponding to 
critical points in heat-treatment) between those selected 
the curve ought to proceed along very indefinite lines. If 
the professor had chosen some of these points instead of 
the ones actually selected, his curve would have been 
of an entirely different order, though equally incorrect. 

In all these cases, the influence of certain physical 
changes in the material at definite points, which we term 
critical points, had been entirely overlooked, with the 
consequence that the findings of the paper were valueless 
except when applied to the selected points. 

Is it not just as likely that the findings of Mr. Abbott, 
referred to in your editorial on page 255, may be equally 
invalidated and for a similar reason—the neglect of cer- 
tain critical points? For instance, we know the enormous 
physical differences resulting from variations of a few 
degrees in the quenching or annealing temperatures in the 
heat-treatment of Heat-treatment is usually car- 
ried out in the region of the critical points; and the 
worst of the matter is we do not always know their exact 
in carbon percentage 


steel. 


position, for a small difference, say, 
alters the position of the points. In treating one test 
piece we may get above its critical point and in another, 
below; and it is not merely probable, but certain, that 
the tensile strengths and perhaps the hardnesses will 
differ vastly. T have personally known cases where a 
steel of higher tensile strength has been softer than a 
lower-tensile steel, the difference being entirely the result 
of variations in heat-treatment. It must not be over- 
looked, too, that the size of the piece, and to. a minor 
degree the shape, exert an influence on the result. 


C. Riper. 


Manchester, England. 


Main Source of French 
Munitions 


I have read the interesting and instructive special cor- 
respondence under the above heading on page 177. The 
statement therein, “It was at Creusot that Francois Bour- 
hon, the engineer, invented the steam hammer,” appears 
somewhat of a reflection (no doubt quite unintentional ) 
ipon the late Mr. Nasmyth, who alone is entitled to eredit 
for this invention. 

The hammer was fully 
explained in your recent articles on “Karly English Tool 
Builders,” by Prof. Roe, page 901. Vol. LO; and in a com- 


introduction of the steam 


ment of mine on the same subject. 

Francois Bourbon undoubtedly made the first 
iammer, but this was done after a visit to Mr. Nasmyth’s 
works and, what is perhaps more important, “where he 
was allowed to copy Nasmyth’s drawings of the steam 
hammer,” incidentally in a straight forward manner but 
quite unknown to Mr. Nasmyth; what followed after ix 
another story. 


steam 


Frep P. STRACHAN, 
Ireland. 


Belfast. 
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Making Cast-Iron Shells in a 
German Plant 





















































VIEWS IN A GERMAN PROJECTILE-MANUFACTURING PLANT 


Turning and Facing Case. Fig. 2. Tapping the Nose Fig. 3. Weighing. Fig. 4. Painting. Fig. 5. Marking 
Fig. 6. Final Inspection 
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German Cast-Iron Shells 

The interesting views published on the preceding page 
emphasize two steps that are being taken in Germany 
to keep up with the demand for field-artillery ammuni- 
tion. One of these is the employment of women as ma- 
chine-tool operators, and the second is the use of cast 
iron for shell cases. 

The first statement needs no proof, the illustrations 
making it clear that most of the operations, including 
the inspection of the tapped hole in the nose, are per- 
formed by women. However, there is nothing particu- 
larly striking in this, since it has been known for some 
time that other belligerent countries are using women 
to fill the gaps in their depleted industrial forces. 

The striking and original fact that is demonstrated 
by these views is the employment of cast iron as a mate- 
rial for projectiles. Anyone who examines the original 
photographs can have no doubt left in his mind of this 
fact. The characteristic cast-iron chips, the absence of 
a cutting lubricant, the familiar oil spots that appear 
on some of the finished pieces, the lack of longitudinal 
die marks which are always present on forged shells, 
the gray sheen of the turned surface and the absence 
of feed marks are all apparent in the original of the 
first illustration. That the castings even contain a high 
percentage of steel is doubtful, judging by the nature 
of the chips. They appear to be from a medium hard 
gray iron which, as indicated, may be turned on a third 
helt speed. 

The censorship ban has been so strongly enforced on 
munition making in Germany that it is interesting to 
The 
first operation appears to be done on the outside of the 
shell, which is held and driven on a split expanding 
arbor operated by.a handwheel through the headstock. 
The tailstock center is used to steady the piece for the 
cut, which, as will be noted, is a light one, apparently 
not over YQ in. in depth. 

Nose bottling is avoided altogether in these projectiles, 
which may possibly be taken as further evidence that 
A very slight curve 


note the general process of making these shells. 


they are being made of cast iron. 
is given to the nose of the case, possibly at the same 
time that the drive-band recess is formed, although these 
two operations are not shown in the views. 

It is interesting to note in Fig. 3 the simplicity of 
this drive-band recess, which consists of parallel angu- 
lar grooves interrupted by a number of gashes cut with 
a chisel. <A comparison of the time necessary to ma- 
chine a drive-band recess of this form with that of the 
waved British recess is food for thought. 

There is some evidence to indicate that these German 
shells are not machined on the inside with the excep- 
tion of the hole that is tapped in the nose. The elim- 
ination of these inside boring operations, which take 
the most time of any on the forged shells, the absence 
of the bottling operation and of the necessity of heat- 
treating, and the simplicity of the drive-band recessing 





3 
Duddnnvannannaannne Hanan Mm 
operation must make it possible to produce these shells 


in a remarkably short time. The process appears to 
have been carefully worked out, even to minor details. 
For example, the girl that is painting the outside of 
the case, at the left of Fig. 4, is using a brush the width 
of which is equal to the length of the shell. 

It is quite evident that German engineers are not split 
ting hairs about unnecessary requirements in manufac- 
ture, but are keeping the main issue in view—to maintain 
a preponderating supply of field-artillery ammunition 


A Little Matter of Deportment 


A friend of the American Machinist who has had many 
successful years as a machine-shop manager sends us a let 
ter expressing his feelings toward some eft reney ene 
neers. Very evidently he has written just what he thinks, 
and the sincerity and freedom of his comments are refresh 
ing. It is more than likely that many another shop execu 
tive has felt and thought just as this man did when he 
He admits feeling “a deal better since | 
wrote it down.” Perhaps others will feel better afte: 
reading it and saying “Amen.” This is the letter: 

“T have just finished reviewing a book. It is a good 
book, written by an efficiency engineer for other engi- 
neers and executives and intended to teach how to go 


wrote. vreat 


about the task of improving methods of management. It 
is a practical book and an honest one. But 

“T wish that efficiency engineers would consider the 
violet—how modest and retiring the beautiful fragrant 
how much sought 


flower is, and vet how effective and 


after. There is not one of us but will readily admit that 
the violet is his superior, and there is not one of us that 
will not pay real money to have violets in his possession. 

“By contrast, consider the efficiency engineer. Would 
that I could draw a pen picture of him that would fully 
express my feelings today! How | show up his 
smugness, his contempt for the rest of us, his wonderful 
alertness, his keen eye and polished manner, his profound 
sympathy for us in our abysmal ignorance and dismal 


would 


darkness, 

“The only reason why I do not fully sketch this picture 
is that I know a number of effi iency engineers who are 
fine men. I like to have them around me. So I feel that 
I must temper my little. 

“But in my feelings I am not a bit different from any- 
I do not like to have ‘Smart Alecks’ telling me 


words a 


one else. 
in a lovely, patronizing way what wonderful things they 
are going to do for, to, by and with me. I admit that | 
I may be a bit ignorant; 1 may even be 
But what- 


am conservative ; 
stubborn and pig-headed, though I doubt it. 
ever my mental attributes, the approach of a smug effi 
ciency man stirs up every fiber and cell of meanness in m\ 


disposition. I feel just as the famous ‘Maud’ used to 


look. 
“Further, I think that a whole lot of people feel just as 
I do. If eft lency engineers would only modify their 
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deportment a little bit, as a class they would do a better 
and bigger business. I have a good reason for the way | 
do things. Usually, it is either one of these two: First, 
| have figured it out my way all by myself; or, second, 
somebody showed me the way. In either case my way is 
bringing in my daily bread and is agreeable to me. I 
am willing to change a few things on a simple say-so of 
someone I trust. I will go a bit farther if properly and 
kindly led. But I hate to make wholesale changes unless 
| am shown—first, that I will not lose thereby, and, sec- 
ond, that I will positively gain. I merely insist on being 
‘used right.’ 

“T have said that I know a number of very fine efficiency 
engineers, splendid, skillful men who do not irritate in 
the least. But there is another and, alas! far different 
kind. ‘To men of this class I commend the violet as their 
professional flower, and this quotation as expressive of 
what their mission should be: To‘ . . . allay the 
fears of the timid, conquer the prejudices of the ignorant 
and convince the reason of the intelligent.’ ” 


Strength of Spur-Gear Teeth 


Beginning on page 91, Vol. 38, an abridgment was 
printed of a paper by Guido H. Marx, presented at the 
1912 annual meeting of the American Society of Mechan- 
ical Engineers, entitled “The Strength of Gear Teeth.” 
The conclusions of this paper were discussed editorially 
on pages 119 and 120 of the same issue. The purpose 
of the investigation was to discover the effect of pitch 
speed upon the breaking strength of cut spur gears. 
The upper limit of the pitch speed in the tests recorded 
in that paper was 500 ft. per min. 

A second paper on this subject, prepared jointly by 
Professor Marx and L. E. Cutter, has just been presented 
at the special San Francisco meeting of the American 
Society of Mechanical Engineers. This reviews the first 
paper and gives the experimental results and conclusions 
of further tests, in which the upper limit of the pitch 
speed is 2,000 ft. per min. Appreciation and thanks are 
due to the investigators from all designers, makers and 
users of cut spur gears. This research is the most ex- 
tensive of its kind that has ever been carried out, and 
the final results have been worked down into two usable 
formulas that will unquestionably be extensively em- 
ployed by designers in determining the strength of gears 
of high pitch-line velocity. 

The purpose of the original investigation has been 
attained. T'wo kinds of gears were investigated ; namely, 
gears with Brown & Sharpe standard type of tooth— 
1414-deg. involute—and others with the Fellows 20-deg. 
involute stub tooth. The values of coefficients of veloc- 
ity which enter as multipliers in the formula for safe 
load vary from 1 to 0.4 for the Brown & Sharpe form 
and from 1 to 0.45 for the stub tooth over the range 
from 0 to 2,000 ft. per min. pitch-line velocity. The 
equations in which these coefficients enter with their 
notations follow: 

Brown & Sharpe 1414-deg. involute tooth: 

W = sp] (0.184 _ <=) ve 
k n 
Fellows 20-deg. involute stub tooth: 


W = “PS (0.278 =) o_ 


” 
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1 = safe equivalent load at pitch line, pounds ; 
s = modulus of rupture = 36,000 lb. per sq.in 
for cast iron ; 
p = cireular pitch, inches = pitch are; 
f = width of face of gear, inches; 
n = number of teeth in gear; 
hk factor of safety: 
Suggested values: / = 4, for steady load, no re- 
versal of stress; 
hk = 6, suddenly applied load, no 


reversal of stress: 


k = 8, suddenly applied load, 
with reversal of stress: 
, = velocity coetticient ; 
a = arc-of-action coefficient. 


Neither formula holds for values of n less than 12. 
The values for the coefficient of velocity v are given 
in this table: 
VALUES OF 





r y— — ———— 
Brown Fellows Brown Fellows 

Pitch & Sharpe 20-Deg Pitch & Sharpe 20-Deg 

Velocity, 14}-Deg Involute Velocity, 14}-Deg. Involute 
Ft. per Involute Stub Ft. per Involute Stub 
Min Tooth Tooth Min Tooth Tooth 

0 1.000 1.000 1,100 0.470 0.540 

100 0.795 0.825 1,200 0.455 0.525 
200 0.730 0.755 1,300 0.445 0.515 
300 0.675 0.705 1,400 0.435 0.505 
100 0.635 0. 665 1,500 0.430 0.495 
500 0.595 0 635 1,600 0.420 0.485 
600 0.565 0.615 1,700 0.415 0.475 
700 0 540 0.595 1,800 0.410 0.470 
SOO 0. 520 0.580 1,900 0.405 0.460 
900 0.500 0.565 2,000 0.400 0.450 

1,000 0.485 0.550 


This investigation is the first that has given accurate 
information as to the relative strength of the stub tooth 
compared with the standard tooth of longer addendum. 
As pointed out in the previous editorial comment, page 
120, Vol. 38, the Marx formula gives lower values for 
the safe load at low speeds than the Lewis and Barth 
formulas commonly in use and decidedly higher value~ 
for this safe load at the higher pitch-line speeds. At 
2,000 ft. per min. the Marx values are some 30 per cent. 
higher than the Lewis values and some 20 per cent. 
higher than the Barth values. 

As an additional part of the investigation, a study 
was made of the effect of the length of the are of ac 
tion upon the breaking load at the pitch line. This re 
sulted in the series of arc-of-action coefficients given in 
the following table as values of a: 

VALUES OF a 


——Corresponding a 





Brown Fellows 
& Sharpe 20-Lexz 
Teeth in 14}-Deg Involut 
Engaging Involute Stub 
Gears Tooth Tooth 
Single tooth engages: 1.00 1.00 
12 12 1.10 1.13 
20 30 1.15 1.20 
30 x 1.47 1.22 
30 10 1.60 1.24 
30 60 1.60 1.25 
30 sO 1.60 1.26 
30 100 1.60 1.27 
30 Rack 1.60 1.29 
100 100 1.60 1.31 
100 Rack 1.60 1.33 


Obviously it is impossible in such a series of tests to 
study a very large number of tooth combinations. But 
those selected, ranging as they do from the meshing o! 
two 12-toothed pinions to a 100-toothed gear with a rack. 
give a series that is spread over the possible range in 2 


satisfactory manner. 

This investigation is typical of the kind of researc! 
work that is sadly needed in the field of machinery build 
ing. Let us have more of it! 
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Bevel Gear Planing Generator 


The machine shown was designed to cut bevel gears 
and pinions and is the latest addition to this line of 
equipment made by the Gleason Works, Rochester, N. Y. 
It operates on the generating principle and is fully auto- 
matic. 

The tools are mounted in clapper blocks carried on 
long slides which operate in arms and are set for the 
length of stroke by means of a graduated crank plate. 
The slides are protected from chips and 


Die-Finishing Miller 
The machine shown in Fig. | was designed and built 
for finishing blanking and is 


equipped with a motor that can be attached and driven 
The machine maintains 


dies and similar work 
from the ordinary lamp socket 
a constant cut and does not require a different cutter for 
every change in contour of the surface upon which it is 
to operate. 

It consists of a main frame, into which the work spin 





dirt. The arms are adjustable to any 
tooth angle by means of a turnbuckle 
and graduations, and are securely fast- 
ened to a carriage, which holds the 
mechanism for driving the tool slides 
and is bolted solidly to a cradle. The 
speed of the tool slide can be varied by 
means of change gears. The cradle 
has circular V-ways. 

The generating motion is a depar- 
ture from the regular crown-gear and 
segment method. In this design the 
cradle carrying the tools and the spin- 
dle carrying the work are actuated by 
a reversing mechanism, a geared con- 
transmit the 
The final pair 
wort 


nection being used to 
drive to each member. 
in each train is a worm 
wheel, which are of a pitch that in- 
sures control. The correct 
relative roll is secured by compound 


and 


accurate 














change gears. Graduations allow the 
operator to check up the accuracy of 
the roll at any time. 

The indexing mechanism is positively driven and op 
erates by one turn of a stop plate. By means of a differ 
ential mechanism this motion is joined with the drive 
for the generating roll of the work, and a single train 
of driving parts carries the combined motions to a worm- 
wheel on the spindle. This permits of a compact design, 
eliminating a swinging index bracket. 

The head is mounted on a swinging base, which car- 
ries the work to the tools. The proper depth of cut is 
obtained by means of a graduated lever. The base is 
driven by a cam, which in turn is driven by a worm and 
wormwheel running in an oil bath. 

The tools are of the rack-tooth type and can be made 
1414 or 20 deg. or any other pressure angle desired. 
The cutting part, which is made of high-speed steel, is 
mounted on a holder of carbon steel. The oiling of the 
wormwheels, cradle ways, heavy-duty gears and cutting 
tools is by forced lubrication from two pumps. 

The machine has a capacity of 32 in. diameter on flat 
years of eight to one ratio and 25 in. on miter gears. 
The range of pitches covers from the finest up to 1% ID. 
P. The greatest length of tool stroke is 6 in., which 
face. 


allows cutting a 5-in. 


BEVEL GEAR PLANING GENERATOR 


dle, shown in Fig. 2, is mounted vertically. 
shaft is disposed at right angles to the main spindle and 


losed 


The driving 


drives the latter by means of a pair of spiral gears ine 
The motor is connected to the driving shaft 
by a semiflexible coupling. While of usual design, it is 
wound specially to take care of the intermittent loads to 


In a case, 


which this machine is subjected, and is protected from 
the chips and steel cust by a hood, which also covers the 
projecting portion of the driving shaft and motor coup 
ling. An side of the 


dust 


opening on the extreme lower 


affords 
the motor cool. 
The work table or plate is at right angles to the center 


The cutters can be 


cuard suflicient circulation of air to keep 


line of the main spindle. made to 
taper so as To pro\ ide any desired «di vree 
blanking dies. It will be understood that by having the 


platen set at right angles with the center line of thi 


of clearance for 


spindle the degree of clearance must be uniform on all 
in which th 


’ 
uv he direction 


work is applied to the cutter: so that 
renewing the cutting edge the 


sides of the die, regardless of t 
in grinding the 
die for the purpose of 
opening in the die is enlarged uniformly—that is, with 
out distortion. 
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The cutters are held in the machine by a hardened and 


ground collet, which is closed by means of a spring al the 


lower end of the main spindle, the latter acting en a draw 
spindle threadedly connected with the collet. 

The collet is opened for the removal or change of cut- 
ters by a lever located at the front of the machine. The 
lever is pivoted on the frame and when raised comes in 
contact with the lower end of the draw-in spindle, which 

















FIG. 1. DIE FINISHING MILLER 


compresses the spring and forces the collet upward, per- 
mitting 1t to open, 

The main spindle is hardened and ground and runs in 
bronze bearings. The upper bearing is of the double- 
angle type; the lower one, being straight, is adjustable 
for wear. An adjustable thrust collar is provided to bear 
on the lower face of the upper bearing and reduces to a 
minimum the variation in adjustment caused by thermal 
changes. A knurled ring at the end of the spindle pre- 
vents chips or dust from entering the bearing. 

The cutters are so designed that the machine requires 
no feed screws, slides or vises in which to hold and con- 
trol the work, but can be guided by the hand of the 

















FIG. 2. DIE MILLER SPINDLE 


operator in any direction, so that either straight or irregu- 
lar lines can be followed with ease. 

The machine has a capacity for 14- to #,-in. cutters 
for dies up to 1% in. thick. Its height from the bench 
is 1014 in. and the extreme width is 9 in. The machine, 
with motor, weighs 55 lb. It is a recent product of the 
\nderson Die Machine ( Co., 590 Water St., Bridgeport, 
(‘onn. 

- 


Wormwheel Cutting Machine 


The illustration shows a wormwheel cutting or generat- 
ing machine recently developed by the Newton Machine 
Tool Works, Philadelphia, Penn. The wheel is cut by 
either fly cutters or a taper hob. 

The cutter or hob has the form of a tap and is set to 
the same distance of axis between worm and wheel and the 
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same angle to the plane of the wheel at which the worm 
actually runs. These measurements remain unchanged 
during the entire process of cutting. 

The cutter is fed at a tangent to the circumference of 
the wheel, thus cutting first with the tapered end into the 

















WORMWHEEL CUTTING MACHINE 


solid metal. The teeth of the wheel become graduall) 
deeper as the cutter, while being fed across the surface, 
grows larger in diameter, the full end finishing the teeth. 


%S 


Lincoln-Type Manufacturing 
Miller 


The illustration shows the Lincoln miller which is 
now being built by the American Machine Tool Co., Hack- 
ettstown, N. J., to meet the demand for such a machine 
in making gun parts and similar parts. This is the No. 
| size and has a 214-in. spindle with a 34-in. hole and a 
No. 10 B. & S. taper. The main bearing is 6144 in. long, 
both front and rear bearings being of bronze with draw- 
in taper adjustment. 

The saddle is 25’; in., while the platen has a working 
surface of 9x29 in., with plenty of room at the ends and 
sides to accommodate chips and lubricant. The saddle 
has a 7-in. side-adjustment on the bed, while the automatic 
feed of the table is 20 in. The spindle has a 10-in. 
vertical-adjustment, the proper meshing of the gears at 
all positions being secured by a heavy link connection. 
The cone has three steps for a 3-in. belt, the gear ratio 
of 614 to 1 giving ample power for all work likely to be 
handled. 

The greatest distance from the spindle to the support 
in the tailstock is 181% in., the extreme distance from 
headstock to tailstock being 224% in. Spindle speeds are 
16, 27 and 38 r.p.m., although these can be increased by 
altering the countershaft speed. There are 8 feeds which 
vary from 0.018 to 0.20 in. per revolution of spindle. 
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LINCOLN-TYPE MILLER 


A quick hand-return is provided or the return can be 


made automatic if desired. 

The bed and column are one casting, with a deep oil 
pan and a cabinet leg under the head. This contains 
an oil tank and pump. The machine is also made with 
plain legs and without the oil pump. 

While there are no radically new features, the aim 
has been to make the machine substantial in every way 
and especially suited for turning out the accurate work 
required from machines of this type. It weighs 2,000 lb., 
net, and 2,300 lb., boxed for export; and occupies 95 cu.ft. 
A No. 2 machine is also being built, which weighs 
Ib. net and is larger and heavier in every way. 


~~ * 


2,0 %0 


Truck-Loading Crane 


The crane shown in Figs. 1 and 2 was designed for 
end loading, and will place heavy boxes, crates, castings 
or the like wherever wanted on the truck platform. 
The two arms, or jibs, are carried on trunnions sup- 
ported in brackets bolted to each side of the truck plat- 
form. On the lower end of arm is a cast-steel 
gear-quadrant meshing with a corresponding pinion op- 
erated by a self-locking worm gear driven by chain and 


each 





ane 











DEPOSITING 
THE LOAD 


TRUCK-LOADING FIG. 2. 


CRANE 


FIG. 1. 
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sprockets from the transmission. The arms swing down 
to a horizontal position over the truck body, both fore 
and aft, and can be arranged to give any reasonable over 
All controlled from 
the driver’s seat by means of spe ial levers. The load is 
suspended from the chain-block, which is used only when 
required to lower the load to position, as all the liftin; 


hang at the rear. movements are 


is done by means of the arms. 

Under test. this cran load of 2,072 Ib. 
from the ground at the rear and placed it back of th 
The st 


capacities ranging from 500 to 2,500 lb. 


picked up a 


driver’s seat in ten seconds. cranes are made with 
They are also 
made with an all-power hoist, doing away with the chain 
and block, but 
at the driver’s seat. 


salle Machine and 


making an extra control lever necessary 
They are manufactured by the La 


Tool Co., Lasalle, Ill. 


Automatic Collapsible Tap 


The illustration automatic collapsing tap 


recently developed by the Modern Tool Co., 


shows al 
Erie, Penn., 
and designed to be used in conjunction with its self- 
opening die. 

made in two sections, each provided 
teeth, 


The deep grooves provide 


The chasers are 
with more 
ground on the lip or throat. 
space for chip room and oil. 
in opposite directions past eac h other, being held in pre- 


two or sets of cutting which can be 


The tap sections are slidable 


determined relation for tapping, sliding in reverse direc- 

















TAP 


COLLAPSIBLE 


AUTOMATIC 


tion toward each other to collapse and allowing the thread 
already cut to be cleared when the tap is withdrawn. 

The bases of the tap sections are squared and fitted to 
correspondingly shaped holes in the movable blocks and 
securely held thereto by means of hollow-headed setscrews, 
End strain is taken up by the projecting flanges on the 
tap sections resting on the top of the blocks. A square 
key in the bases of the chasers holds the two parts In 
alignment. Interchangeability of the chasers is provided 
for different diameters and pitches of thread, one head 
accommodating a variety of sizes. 

The chaser blocks are slidably 
slot in the head. Each 
codperates with the radial cam surface of the ring in 
which the slots are of the proper depth to allow the 
blocks to move opposite to each other and collapse the 


in a T-shaped 
which 


’ 
mounted 


has a curved cam end 


tap when the cam ring is rotated and expand it when 
moved in the reverse direction. Shoulders at the ends of 
the slots in the ring form a stop to limit the rotation of 





614 AMERICAN 
the cam. The tool can be reset by hand or automatically, 
by means of a cam fitted to the machine and engaging a 
pin as the turret The tap is made in four 
sizes, for tapping holes from 1% to 3 in. in diameter. 


revolves. 


Sizes of Motors for Machine 
Tools 
The smalli-shop man will be interested in the following 


tools which has been 


table of sizes of motors for machine 
compiled to supplement the article on “Motor Drive in the 
Small Shop” which appears elsewhere in this issue: 


Mills—24- to 30-in., 5-hp.; 36- to 42-in., 
7%-hp.; 60- to 90-in., 10-hp.; 100-in., 15-hp. 

Light Duty Engine Lathes——14-in. swing, 2-hp.; 16- to 
20-in., 3-hp.; 22- to 24-in., 5 hp.; 27- to 48-in., 7%-hp. 

Medium Duty Engine Lathes—1l4-in., 3 hp.; 16- to 20-in., 
5-hp.; 22- to 24-in., 7% hp.; 27- to 48-in., 10-hp. 

Heavy Duty Engine Lathes—14- ta 16-in., 5-hp.; 18- to 
20-in., 7%-hp.; 22- to 24-in., 10-hp.; 27- to 30-in., 15-hp.; 36- 
to 48-in., 20-hp. 

Radial Drilling Machines—4-ft., 3-hp.; 5- and 6-ft., 5-hp.; 
10-ft., 74%-hp. 

Vertical Drilling Machines—Sensitive drill, 1} 
swing, %-hp.; 20- to 26-in., 1-hp.; 28- to 34-in., 
50-in., 3-hp. 

Planers—24x24, 5-hp.; 30x30, 7%-hp.; 36x36, 
and 56x56, 15-hp. 

Shapers—14- to 20-in., 3-hp.; 24-in., 5-hp.; 36-in., 7%-hp. 

Horizontal Millers, Plain or Universal—24x8x18-feeds, 
3-hp.; 30x10x18, 5- to 7%-hp.; 36x12x20, 74- to 10-hp.; 50x12x 
20, 10- to 15-hp. 

Vertical Millers—28-in. diam. table, 5-hp.; 
40-in., 10-hp.; 54-in., 15-hp.; 70-in., 20-hp. 

Horizontal Boring Machines—3%-in. spindle diam., 3-hp.; 
i-in. spindle diam., 5-hp.; 5-in., 7% -hp.; 6-in., 10-hp. 

Crank Slotter, Light Duty—10-in., 3-hp.; 16-in., 5-hp.; 20- 
in., 7T%-hp.; 30-in., 15-hp. 

Crank Slotter, Medium 
20-in., 10-hp. 

Cold Saws—12- to 15-in. diam., 2 hp.; 
24-in., 5-hp.; 32-in., 7%-hp.; 36-in., 10-hp. 

Grinders, Plain Cylindrical, Medium Duty—10x50 to 10x120- 
in., 5-hp.; 14x72 to 18x168, 10-hp. 

Grinders, Plain Cylindrical, Heavy Duty—10x50 to 10x120- 
in., 7%-hp.; 18x120 to 18x168, 15-hp. 

Universal Millers—No. 1, 1- to 2-hp.: 1% 
3- to 5-hp.; No. 3, 5- to 7%-hp.; No. 4, 7%- 
10- to 15-hp. 

Single Bolt Cutters—1- to 1%-in., 1- to 2-hp.; 1%- to 2-in., 
2. to 3-hp.; 2% to 3% in., 3- to 5-hp. 

Double Spindle Bolt Cutters—1- to 1% in., 2- to 3-hp.; 2- 
to 2%-in., 3- to 5-hp. 

Punches and Shears—*%in. hole in %-in. plate, 1-hp.: 
14x, 2- to 3-hp.; %x%, 2- to 3-hp.; %x%, 3- to 5-hp.; %x%, 
5-hp.; 1x%, 6-hp. 

Squaring Shears 
i-hp.; 96-in., 5-hp. 

Squaring Shears for \4-In. 
hp.: 96-in., 10-hp. 


Vertical Boring 


-hp.; 15-in. 
-hp.; 42- to 


48x48 


boa. 


10-hp.: 


32-in., 7%-hp.: 


Duty—10-in., 5-hp.; 16-in., 7%4-hp.; 


18- to 20-in., 3 hp.; 


- to 2-hp.; No, 2. 
to 10-hp.; No. 5, 





for %-In. Plate—42-in., 3-hp.; 60-in., 


Plate—42-in., 5-hp.; 60-in., 7%- 


Hydraulic Wheel Press—100-tons, 5-hp.; 200-tons, 7%-hp.: 
300-tons, 7%-hp. 

Gear Cutters—36x9, 2- to 3-hp.; 48x10, 3- to 5-hp.; 60x12, 
5- to 7%-hp. ’ 

Emery Wheels—6-in., %- to 1-hp.; 10-in., 2-hp.; 12-in., 


3-hp.; 18-in., 5- to 7%-hp. 

Keyseaters—6-in. stroke, 3-hp.: 8-in., 3- to 5-hp.; 10- to 
12-in., 5-hp.; 14- to 16-in., 5- to 7%-hp.; 18-in., 7%- to 10-hp. 

Pipe Threading Machines—%- to 2-in., 2-hp.; %- to 38-in., 
8-hp.: 1- to 4-in., 3-hp.: 14- to 6-in., 3- to 5-hp. 

Buffing Wheels—6-in., 4- to ™%-hp.; 10-in., 1- to 
12-in., 2- to 3-hp.; 14-in., 3- to 5-hp. 

Wet Tool Grinder—2- to 3-hp. 

Twist Drill Grinder—1%- to 2-hp. 

The daat has been drawn from a number of sources 
resenting the latest practice. 


2-hp.; 


rep- 





PERSONALS 
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H. C. Elliott has resigned his position as vice-president of 
the Marshall-Huschart Machinery Co., Chicago, Il. 

c. J. Harris, formerly stationed at Trenton, Mo., has been 
appointed superintendent of motive power, second district, 
of the Cc. R. L & P. R.R., with headquarters at Topeka, Kan. 

Rk. T. Hodgkins, formerly manager of the hoisting 
chinery department of the Yale & Towne Mfg. Co., has become 
manager of sales of the automobile division of the Studebaker 


ma- 


Corp. 

Robert Smalley, until recently superintendent of the Dun- 
lop Wire Wheel Corp., Long Island City, N. Y., has become 
associated with the American Steam Gage and Valve Mfg. Co., 
Boston, Mass. 

W. E. Hardy, for the past 11 years connected with the 
Diamond Rubber Co., and the B. F. Goodrich Co., and lately 
in charge of the sales of their mechanical rubber goods divi- 
sion, has been appointed sales manager of the Boston Belting 


Co., Boston, Mass 
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BUSINESS ITEMS 








The Elyria Iron and Steel Co. has recently completed a 
new factory in Cleveland for the production of steel tubing 
F. R. Guyon has been appointed assistant manager of sales 

The increasing business at+the Pratt & Whitney Co.'s 
Chicago store has caused them to move their stock to larger 
quarters in the new Sharples Building, corner of Washington 
Boulevard and Jefferson St. 

The T. R. Almond Mfg. Co., Ashburnham, Mass., has estab- 
lished a Detroit branch office in charge of Don F. Kennedy, 
who will also look after the interests of the Sawyer Tool Mfg. 
Co., which is controlled by the Almond Co. 

Owing to the interruption of its regular importations of 
antifriction bearings from the parent concern, the Norma 
Compagnie of Cannstatt, Germany, the Norma Company has 
extended its manufacturing facilities in the American branch 
so that the supply of bearings of the various types produced 
by this organization has become independent of the foreign 
plant. 





= 
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TRADE CATALOGS 


pevvnnvennnvennasseennieene. 








The Lapointe Machine Tool Co., Hudson, Mass. Catalog. 
Machines and tools for broaching. Illustrated, 40 pp., 9x11 in. 
Standard Machinery Co., Auburn, R. lL. Catalog. Power, 


reducing, screw, foot and hand presses. Illustrated, 148 pp., 
6x9 in. 

Link-Belt Co., 
General Catalog No, 110. 
power transmission machinery, etc. 
9% in. 

The Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 


39th St. and Stewart Ave., Chicago, Ill 
Elevating and conveying machinery, 
Illustrated, 576 pp., 6%x 


Bulletin 


No. 5002. Hycraulic forging and drawing presses for steel 
shells. Illustrated. Bulletin No. 5003. Hydraulic nosing and 
shell banding presses. Illustrated. 


Morse Chain Co., Ithaca, N. Y. “Chain of Evidence.” Pub- 
lication No. 13. Morse silent chain in textile mills. Illustrated, 
12 pages, 6x9 in. “Chain of Evidence.” Publication No. 14. 
Large power drives. illustrated, 20 pp., 6x9 in. 





FORTHCOMING MEETINGS 











Annual meeting, 


American Foundrymen’s Association. 
Backert, secretary, 


Sept. 27 to 30, Atlantic City, N. J. A. O. 
Cleveland, Ohio. 

_ National Machine Tool Builders’ Association. Annual meet- 
ing, Oct. 28-29, New York, N. Y., Hotel Astor. Charles E 
Hildreth, general manager, Worcester, Mass. 


_ American Society of Mechanical Engineers. Annual meet- 
ing, Dec. 7-10, New York, N. ¥Y. Calvin W. Rice, secretary, 239 
West 39th St., New York, N. Y. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West Thirty- 
ninth St., New York City. 

American Society of Mechanical Engineers. Monthly 
meeteing first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month, Young’s Hotel. 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month. J. A. Brooks, secre- 
tary, Brown University, Providence R. L 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

Monthly 


Engineers’ Society of Western Pennsylvania. 
Elmer 


meeting third Tuesday; section meeting, first Tuesday. 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen. Monthly meet- 
ing, last Thursday. Secretary, R. Barnes, Taylor Instru- 
ment Companies, Rochester, N. Y. 

Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 


Penn. Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn. 

Technical League of America. Regular posting: third 
Friday of each month. 4 Cort- 


Walter L. Smyth, secretary, 
2 


landt St.. New York, N. 
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Prices--Materials and Supplies 
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PIG IRON—The makers are heavily booked for the balance 
of the year and prices in some quarters have advanced. Quo- 
tations were current as follows at the points and dates indi- 
cated: 


Sept. 24, Aug. 27, Sept. 24 

1915 1915 1914 
No. 2 Southern Foundry, Birmingham $11.50 $11.00 $10.00 
No. 2X Northern Founc ry, New York. 16.25 15.50 14.50 
No. 2 Northern Foundry, Chicago 14.50 13.50 13.75 
Ressemer, Pittsburgh... 16.95 16.45 14.90 
Basic, Pittsburgh. 15.95 15.45 13.90 


METALS—The market for copper electrolytic 
in carload lots selling at 1c. per lb. for 30 days delivered at 
destination, and Lake is unchanged at 18c. per Ib. cash f.o.b 
New York. Tin is lower, in a weak market, at 32.50c. per Ib 
Lead holds steady at 4.50c. per lb., while spelter is still quoted 
at l4c., with few buyers in the market 


remains dull, 


MISCELLANEOUS METALS—NEW YORK 


Sept. 24, Aug. 27, Sept. 24 
1915 1915 | 1914 

—Cents per pound—-—-———— 
Gover. eteeteaty tic (carload lots) 18.00 18.00 12.50 
aeeoeee 32.50 35.00 32.50 
nat : : 1 50 4.70 2.90 
a ae 14.00 15.50 6.15 
Copper sheets, ‘base 23.00 23.00 17.50 
Copper wire (carload lots). 28 .00 28 .00 12.30 
Brass rods, base.. 26.25 26.25 13.62} 
Brass pipe, base. . 31.00 31.00 16.00 
Brass sheets. 26.25 26.25 13.87} 
Solder } and } ‘(ce ase lots). 20.00 24.50 21.25 


OLD METALS—In a quiet market the following are the 
dealers’ purchasing prices in New York: Copper, heavy and 
crusible, 15c.; ¢ opper, heavy and wire, 14.75c.; copper, light 
and bottoms, 12.5« brass, heavy, 10c.; brass, light, 8.5c.; 
heavy machine composition. 11.5¢c.; No. 1 yellow rod brass 
turnings, 11.5c.;: No. 1 red brass or ‘composition turnings, 10.5c.; 
lead, heavy, 3.75c.; lead, tea, 3.5c.; zine, scrap, 8c 


MONEL METAL—The following are the prices per net Ib 
for hot rolled rounds and flats. For prices of square and 
hexagonal bars add 2c. to the corresponding size of the rounds 
(mill lengths 8 to 14 ft.) 


HOT ROLLED ROUNDS 


10,000 Lb. 2,000 Lb 500 Lb Less Than 


Size, In andver andOver and Over 500 Lb 
A. te fc. Pe 29.75 30.25 31.25 
% to1l%... ‘ -- 38.00 29.25 29.75 30.75 
1}} to 2% eee . 28.00 30.25 30.75 31.75 
Se eae 31.25 31.50 32.50 
HOT ROLLED FLATS 
Width in Inches———, 


Thickness, In % tol % to 2% 2% to6 
OO a sesss 33.00 32.00 
% tol 32.00 31.00 30.00 
Bie Gb DS wecavcacceneses 30.00 29.00 
For cutting to any specified length not shorter than 1 ft 
add le. per Ib 
STEEL SHAPES—From warehouse in small lots in New 


firm. These 
and tees 


quotations are 


prices hold 
3 in. and larger 


and larger 


York the following 
for angles 3 in. by \% in. 


FROM JOBBERS’ WAREHOUSE, NEW YORK 


STEEL SHAPES 


Sept. 24, | Aug. 27, | Sept. 24, 
1915 | 1915 | 1914 
ial -———Cents ner pound———_—— 
Steel angles base... 2.05 | 2.05 | 85 
Steel T’s base....... 2.10 2.10 1.90 
Machinery steel (bessemer).. 2.00 2.00 1.85 
COKE contracting slow, but buyers and 





sellers may soon get together. Prompt furnace coke stronger 
Production and shipments heavier. Prompt furnace coke has 
stiffened slightly, the minimum of present offerings being 
$1.65. We — Prompt furnace, $1.65@1.70; furnace to Jan 
1, $2@225: prompt foundry, $2.30@2.60; contract foundr y, 
$2 40@2.60, "per net ton at ovens 


nutty 


COLD DRAWN STEEL SHAFTING—To consumers fair size 
lots sell at a discount of 50% from list 


SHEET ZINC—The 
discount in carload lots 
inal at 18 to 20c. per Ib 


mill, less 8 
figure is nom 


price is l6éc. per Ib. f.o.b 
From warehouse, the 


ALUMINUM—The 
in ton lots From 
above, according to the 


price is held at 46.50 to 47,.50c. per Ib 
storehouse the price ranges 2c. or more 
quantity required 


: STANDARD PIPE—On both black 
discount remains unchanged Some jobbers may 


and galvanized pipe the 
shade prices 


but on carload lots f.o.b. Pittsburgh the following discounts 
prevail 

Black Galvanized 
% to 2-in. steel, butt welded 79% 63% 


welded iS¢ 6214 ¢ 


welded 76 Toa 


2% to 6-in 
7 to l2-in 


steel lap 
steel lap 


At this rate prices are as follows 


——Cents . Cents 

Diam- Galvan- Dian Galvan 
eter Black ized eter Black ized 
4% -in 2.43 1.19 »-in 32.56 55.50 
l-in 3.57 6.20 6-in 42.24 72.00 
14-in 4.83 8.39 7-in 97.12 98.77 
1 %-in 77 10.03 S-in 60.00 $1.03 
2-in 7.77 12.55 9-in 82.80 1.43 
2%-in 12.87 21.93 10-in 95.99 1.70 
3-in 16.83 28.68 ll-in $1.11 1.92 
4-in 23.98 $0.87 1}2-i1 1.21 2.10 

SWEDISH (NORWAY) IRON—Increasing demands which 


caused an unsteady market and as 


quotations 


are impossible to meet have 
a result dealers refuse to give 


ANTIMONY—Slight interest is shown in the market and 


prices for smal! lots, storehouse, New York, are nominal, as 
follows: Cookson’'s 45 to 50c. per Ib., Hallett’s 42 to 45c., other 
brands 36 to 3c 

SEAMLESS DRAWN TUBING (Iron Pipe Sizes) The call 
for brass and copper shapes continues excellent The base 
price is now 3lc. for brass and 29.50c. for copper For imme 


liate stock shipment from warehouse 3c. is added to this price, 


which offers the following quotations 


Diam., Ir Brass Copper Dian It Brass Copper 
4 $4.00 32.50 31 35.50 33.50 
1 34.00 32 50 { 36.50 24.50 
1% 34.00 32.50 - 38.50 36.50 
1, 14.00 32 50 h 10.50 88.50 
2 14.00 329 50 ‘ $1.50 39.50 
91 14.00 29 50 7 $3.50 41.50 
3 14.00 32 50 8 $5.60 13.60 
SHEETS—Demand for black sheets is fair and prices are 


sheets, the occasional fluctua 
quotations, and at 


firm For galvanized 
spelter market influence the 
demand is sluggish 


holding 
tions in the 
present the 


STEEL SHEETS FROM JOBBERS' WAREHOUSE, NEW YORK 








Sept. 24, Aug. 27, Sept. 24, 
1915 1915 1914 
— Cents per pound = 

No. 28 Black.. 2.70 2.00 2.70 
No, 26 Black 2.60 2.50 2.60 
Nos. 22: ang 24 Black 2.55 2.45 2.55 
Nos. 18 and 20 Black 2.50 2.40 2.50 
No. 16 Mack 2.40 2.35 2.45 
No. 14 Black 2.20 | 2.25 | 2.35 
No. 12 Black. 2.25 rr 2.30 
No. 28 Galvanized 4.50 5.25 1.70 
No. 26 Galvanized 4.20 1.95 $.40 
No. 24 Galvanized 4.05 +. 80 3.25 


given by dealers due 
practically ex 


WELDING WIRE 
to the unsettled conditions 
hausted 


No quotations are 
Supplies are 


a sale of high 
This 


concern reports 
supply at $1.60 per Ib 
demant 


TOOL STEEL—One reliable 
speed tool steel calling for a fair 
material is scarce and in great 


lard oil sells at 8&4 to &8&c. per gal. in 
lots and over 42 


winter 
oil in 5-bbl 


OTILS—Prime 
5-bbl. lots: linseed 
per gal 


sells at S2e 
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NEW ENGLAND STATES 
Boyd and George Berty, Boston, 
a fireproof garage on Edgemont Rd., Brighton, 
will be occupied by the Corry Hill Garage Co. 

Cc. A. and F. C. Russell, Archs., 50 Warren St., 
Mass., has awarded a contract for a one-story, 
brick public garage at Park and Adams St., 
Estimated cost, $40,000. 

The Racich Asbestos Mfg. Co., 
Mass., is receiving bids for the 
64x120-ft. garage. Estimated cost, $20,000. Noted Sept. 9. 

The Meade Morrison Mfg. Co., East Boston, Mass., has 
awarded contract for a pattern shop 

Fred A. Fisher, Gloucester, Mass., is at 
company which will establish a factory for 
of steel specialties. 

William Dummer, 
65x117-ft. concrete garage 

The Wright Wire Co., 
tract for the construction of a 

Contract has been awarded for 
and concrete garage at Smith and St. 
McCormack, 68 St. Alphonsus St., Roxbury, 


James A. Mass., will build 
; The garage 
Dorchester, 

76x106-ft., 
Dorchester. 


141 Summer St., East Boston, 
construction of a one-story, 


the head of a 
the manufacture 
build a one-story, 
Mass. 
awarded a 


Rowley, Mass., will 
at Newbury yport, 
Palmer, Mass., 
wire mill. 
a one-story, 45x50-ft. brick 
Alphonsus St. for A, 
Mass. Estimated 


has con- 


cost, $10,000. 

The American Tube Works, 10 Oliver St., Somerville, Mass., 
will build a plant on Somerville Ave. for a rolling mill. 
Noted Aug. 19. 

The W. J. Foss Co., Springfield, Mass., will build a three- 


story factory at Broadway and Wight Pl. for the manufacture 


of mill machiner y. 
“The Springfield Foundry Co., Springfield, 
two pattern buildings on Suffolk St 


Mass., will build 


build a concrete 


R. G. Walsh, Winchendon, Mass., will 
garage at an estimated cost of $10,000. 

B. L. Hanelleman, Worcester, Mass., is receiving bids for 
construction of a one-story, 73x101x160-ft. brick and steel 
garage. 

The W. & S. Mfg. Co., Worcester, Mass., will build a two- 
story brick addition to its metal stamping mill on Hunt St. 

The Worcester Consolidated St. Ry. Co., Worcester, Mass., 


will build a one-story, 33x77-ft., brick and steel garage on 
Market St. 
The Philips Ave., Paw- 


Insulated Wire Works, Central 
construction 


tucket, R. has awarded a contract far the 
of a three-story, 70x100-ft. brick factory. 

The Bridgeport Crucible Co., Bridgeport, 
ed a contract for the construction of a one-story, 
addition to its crucible plant. 


The Remington Arms-Union Metallic Cartridge Co., 
one-story concrete factory on Arctic 


Conn., has award- 
28x30-ft. 


Bridge- 


port, Conn., will build a 
St Estimated cost, $21,000 

The Winchester Repeating Arms Co., Bridgeport, Conn., 
will build a five-story, 54x414-ft. building on Winchester Ave. 


Estimated cost, $245,800 

The Cushman Chuck Co., Hartford, 
of small tools, plans to build a one-story, 
to its factory. 


Conn., manufacturer 
60x130-ft. addition 
awarded 


Conn., has 


The Cutaway Harrow Co., Higganum, 
2a contract for the construction of an addition to its harrow 
factory. Noted Aug. 26. 

The Clark Bros. Bolt Co., Milldale, Conn., has awarded a 
contract for the construction of an addition to its bolt 
factory. 

The P. & F. Corbin Co., New Britain, Conn., has awarded 
a contract for the construction of a foundry on Park St. 


New London, Conn., 


The Standard Brass & Copper Tube Co., 
copper plant on 


its brass and 


will build an addition to 
Division St. 

The Atwater Mfg. Co., Plantsville, Conn., manufacturer of 
hardware, is increasing its drop forging department. 

The Seymour Mfg. Co., Seymour, Conn., has awarded a 


contract for the construction of a two-story addition to its 
brass factory. 

The Noera Mfg. Co., | 
tract for the construction of a 
on Griggs St., for the manufacture 


MIDDLE 


Stone & Co., 
of carriage hardware, has awarded the 
struction of a four-story, 40x100-ft. 
Cost, $15,000. Noted Sept. 9. 

The Atlas Steel Castings Co., Buffalo, N. Y., has awarded 
contract for a one-story steel and brick addition 'to its foundry. 


has awarded a con- 


Waterbury, Conn., ‘ 
its factory 


brick addition to 
of hardware. 
ATLANTIC STATES 
Binghamton, N. Y., 
contract for 
addition to its 


manufacturer 
the con- 
plant. 


Crandall, 


E. C. Strong is Vice-Pres. 

The Jewell Steel & Malleable Co., Buffalo, N. Y., will build 
a 64x80-ft. brick and steel core room at its plant at Hertel 
Ave. and the New York Central R.R. 

The Standard Oil Co. has_awarded the contract for the 
construction of a garage in Buffalo, N. Y Estimated cost, 


$10,000 


will build a two-story, 40x 


x. F. 
& Sons, Little Falls, 


Carl Haug 


Mohawk, 
$4,000. 


Johnston, 
Cost, 


F. M. 
60-ft. garage. 


N, Y., is Arch. 

Imperita & Cameron, 2017 First Ave., New York, N. Y., 
is having plans prepared for a one-story, 100x100-ft. garage 
M. W. Del Gaudio, 1010 Webster Ave., is Arch. 

F. H. Nichols, 106 East Kennedy St., Syracuse, N. Y., has 
had plans preferred by V. L. Hinman, Arch., 610 Snow Block, 
for a 50x138-ft. garage. Cost, $10,000. 

The Metal Plating Co., 200 Fifth Ave., New York, N. Y., 


is reported to be contemplating the construction of a factory 


on North Ave., Elizabeth, N. J. 

Fire, Sept. 16, destroyed the garage and contents of the 
George Doehne Estate, Harrisburg, Penn. Loss, $100,000, 

Fire, Sept. 16, destroyed plant of Codorus Pin Co., and five 
other buildings, Jefferson, Penn. Loss, $7,000. 

Ross & Steel, Latrobe, Penn., will build a one-story, 50x100- 


to cost about $7,000. 


Bassett, Arch., 421 
plans for garage 


ft. garage 

Bailey & 
Penn., is preparing 
Mrs, C. Chambers, Jr. Cost, $4,000. 

The Hess-Bright Mfg. Co., Philadelphia, Penn., will begin 
work about Oct. 1 on the construction of new hardening 
rooms for its plant. Ovens and drilling tanks will be required. 
Noted Sept. 23. 

Trumbauer, Land Title Bldg., 

the contract for construction of a 
Albert C. Wood, 52nd and Susquehanna 
Philadelphia. Cost, $6,000. 


Mellvain & Roberts, Land Title Bldg., Philadelphia, Penn., 
is preparing plans for a two-story, 20x30-ft. garage at Rydal, 


Philadelphia, 
Penn., for 


Chestnut St., 
at Overbrook, 


Philadelphia, Penn., 
23x25-ft. 
Ave., 


Horace 
has awarded 
garage for 


Penn., for H. H. Roelofs. Cost, $4,000. 
Henry Maier, Arch., Coal Exchange Bldg., Wilkes-Barre, 
Penn., has prepared plans for a one-story, 50x80-ft. garage for 


Bert Finch. Cost, $8,000. 
The Jones 
at Woodlawn, 


& Laughlin Steel Co. plans to build a pipe mill 
Penn., for the manufacture of steel pipe. 


The Baltimore Tube Co., Baltimore, Md., will build a one- 
story, 77x141-ft. addition to its plant on Wicomico St. Esti- 
mated cost, $100,000. 

Fire, Sept. 13, destroyed the garage of the Carroll Transit 
Co., Westminster, Md. Loss, $9, 000. 

W. F. Nash, 122 M St., N. W., Washington, D. C., owner of 
the building occupied by the Overland Automobile Co., 1022 
Connecticut Ave., N. W., is receiving bids for remodeling the 
garage Estimated cost, $10,000. 


SOUTHERN STATES 
and Worthy C. Absalom, 
garage, to accommodate 


Arlington St. and Campbell 
four-story concrete addi- 


Montgomery, W. 


Emory Champe 
30 cars. 


Va., will build a 50x90-ft. 
The Wheeling Corrugating Co., 


Ave., Wheeling, W. Va., will build a 
tion to its plant. Estimated cost, $200,000. 
The Wheeling Mold & Foundry Co., Wheeling, W. Va., will 


build an addition to its plant. 


The Riverside Iron Works has purchased a site at Rose- 
mont, one mile from Charleston, S. C., on which to build a 
plant. Reported cost of buildings, $25,000. 


MIDDLE WEST 


1301 Rockefeller 
the Missouri 
foundry at 


Bldg., Cleveland, Ohio, 
Iron Co., St. Louis, Mo., 
Ashtabula, Ohio. 


Ohio, has 
Noted 


Arthur G. McKee, 
has prepared plans for 
for the construction of a 

The Acme Machine Tool Co., Buck St. 
awarded the contract for an addition to its 
Sept. 9. 


Cincinnati, 
plant. 


The Huenefeld Co., Spring Grove Ave., Cincinnati, Ohio, 
manufacturer of stoves and ranges, will build a _ six-story 
reinforced-concrete addition to its plant. Estimated cost, 


$100,000. Stegner & Hughes, is Arch. 


The Van Dutton Co., Cleveland, 
of gears, tools, will — a three-story, 


Ohio, manufacturer 


Dorn 
80x110-ft. factory 


etc., 


on East 79th St. W. J. Carter, 1423 Illuminating Bldg., is 
Arch. 

The Cleveland Punch & Shear Works, St. Clair Ave. and 
39th St., Cleveland, Ohio, has awarded the contract for an 
addition to its plant. 

The Steel Products Co., Cleveland, Ohio, has awarded the 
contract for the construction of a three-story factory at 
2206 Parkwood Drive. Estimated cost, $30,000. 


Cleveland, Ohio, will build a 


The American Express Co., 
one-story, 120x150-ft. garage at Lakeside and 17th St., Cleve- 
land. Cost, $30,000. A. E. Skeel, 202 Avenue Bldg., Cleveland, 
Arch. 

Ernest McGeorge, Arch., Leader-News Bldg., Cleveland, 
Ohio, is preparing plans for an addition to the plant of the 
Oster Mfg. Co., manufacturer of tools, gears, ete., on East 
6ist St., Cleveland. Estimated cost, $40,000. 
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J. N. Bradford, Arch., of the Ohio State University, Colum- 


bus, Ohio, has prepared plans for the construction of a 
machine shop for the University Cost, about $135,000. Carl 
M. Steeb is Secy. 

The Willys-Overland Co. has secured a permit for the 


construction of an addition to its automobile plant at Elyria, 


Ohio. Estimated cost, $30,000. 
The Nolte Brass Co., Springfield, Ohio, is building a one- 
story, 50x210-ft. reinforced-concrete foundry adjoining its 


present plant to be used entirely for brass and bronze foundry 
work. Little new equipment will be required. Noted Sept. 16 

The Gartland Foundry Co., Toledo, Ohio, has secured a 
permit for a one-story brick addition at 1811 Starr Ave. Cost, 
$30,000. 

The Trumbull Steel Co., Warren, Ohio, will add new build- 
ings to its plant on South Pine St The company has lately 
increased its capital stock to $4,000,000 

The Wheeling Steel & Iron Co., Wheeling, W. Va., has 
awarded contracts for six new tin mills at its plant at York- 
ville, Ohio. 


The Republic Iron & Steel Co., Youngstown, Ohio, has 
awarded the contract for the addition of two tube mills to 
its plant. Cost, about $500,000 Noted Aug. 26. 


The Sidway Mercantile Co., Elkhart, Ind., manufacturer 
and jobber of metal specialties, will build four new buildings, 
and additions to two buildings of the present plant Elwood 
& Elwood, South Main St., is Arch. 

Fire, Sept. 18, destroyed the plant of the American High 
Speed Chain Works, Lllinois and South St., Indianapolis, Ind 
Loss, $50,000. 

The Interstate Motor Co., Muncie, Ind., will build a three- 
story, 80x100-ft. brick and steel addition to its No factory. 
B. W. Twyman is Gen Mer. 

The Fuller & Sons Mfg. Co., Kalamazoo, Mich., manu- 


facturer of automobile parts, will build a four-story, 61x100-ft 
brick addition to its plant. Noted Sept. 23 

The Alton Steel Co., Alton, Ill, is reported to be consider- 
ing plans for reopening its plant, and for building extensions 
to the plant. 


W. M. Blair, 416 Astor St., Chicago, Ill., will build a two- 
story garage. Cost, $3,000 A. Henn is Arch 

The Wildman Boiler & Tank Co., 3458 Archer Ave., Chicago, 
Ill., will build a one-story, 50x100-ft. brick boiler shop Esti- 
mated cost, $10,000. 

The Simple Gas Engine Co., Ashland, Wis., will build 
additions to its plant 

The Home Lumber Construction Co., Baraboo, Wis., has 
awarded the contract for a one- and two-story, 68x133-ft 
public garage and machine shop at Baraboo 

The George H. Smith Steel Casting Co., 500 Clinton St., 
Milwaukee, Wis., has purchased ground adjoining its present 
site, and will build a 65x100-ft. addition 

WEST OF THE MISSISSIPPI 

Press reports state that the Keokuk Electric Metals Co., 

Keokuk, Iowa, will build a plant at an estimated cost of 


$90,000. G. E. Weissenberger is Pres. 


The Central Illinois R.R., Waterloo, Iowa, has awarded a 
contract for improvements and extensions to its shops 

The Borne Aéroplane Co., Minneapolis, Minn., will build 
a factory for the manufacture of aéroplanes 

The Penhallegon Radiator Co., Owatonna, Minn., plans to 
establish a factory for the manufacture of detachable auto 
mobile radiators. William F. St. Clair is Pres 

The Ford Motor Co., Omaha, Neb., has awarded a contract 
for the construction of an assembling plant Noted Aug. 19 

The J. I. Case Threshing Machine Co., Billings, Mont., 
plans to build a two-story addition to its factory. Estimated 


cost, $100,000 oO Thomas is Mer 

O. A. Jackson, Chicago, I1., will establish a plant for the 
manufacture of shrapnel at the factory of the Dalton Adding 
Machine Co., Poplar Bluff, Mo 

The Ford Motor Co., St. Louis, Mo., will soon commence 
the construction of an addition to its assembling plant at 
Sarah St. and Forest Park Blvd Estimated cost, $250,000 


Fire recently damaged the garage of the Texas Automobile 


Supply Co., Houston, Tex Loss, $3,000 
The Courthouse Garage & Supply Co., Waco, Tex., will 
build a garage and repair shop. J. J tichards is interested 
The German-American Car Co., Sand Springs, Okla has 
had plans prepared and will build a 75x200-ft. addition to its 


car plant. 
WESTERN STATES 


The Ford Motor Co will build a 


agency one-story garage 

and sales building at Reno, Nev 

Fire recently destroyed the plant of the Northwestern Iron 
Co., In« 1041 Railroad Ave South, Scattle, Wash 

The Oregon Motor Car Co., Portland. Ore., will build a 
two-story brick building at Park and Davis St., Portland 
Estimated cost, $30,000 

The Phoenix Iron Works, Ll’ortland, Ore.. has awarded a 
contract for the reconstruction of its plant which was recently 
damaged by fire 

The VPacific Branch of the Kissel Kar Co., Portland, Ore 
has awarded a contract for the construction of a two-story, 
brick building at Davis and Broadway Estimated cost, 
$25,000 

The Harrington Estate, Portland, Ore., plans to build 
automobile salesrooms and repair shops at Everett St. and 
Broadway 

The Junior Automobile Works, Culver City, Calif., will 
build a one-story, 25xs0-ft. factory Harry Culver is Pres 
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Thompson Bros. is building a one-story commercial garage 
and salesroom at Stanislaus and I St., Fresno, Calif. Estimated 
cost, $12,000 


Benjamin F. Smith, 935 West Jefferson St., Los Angeles, 


Calif., plans to build an automobile repair shop at 935 West 
Jefferson St. 

The American Can Co. will build a plant at Los Angeles, 
Calif. Estimated cost, $250,000 


Thomas Butler, 1362 Hayes St., San Francisco, Calif., wil! 


build a one-story, brick machine shop. Estimated cost, $5,000 
CANADA 

Peter Lyall & Sons Construction Co., Ltd., Montreal, Que 
will make extensions to its factory for the manufacture of 
shrapnel shells 

Fire recently destroyed the Crescent Garage, 660 St. Cath 
erine St., Montreal, Que Loss, $60,000 

Fire recently destroyed the factory of the Economy Tub: 
& Puncture Proof Tire Co., and the Stockwell Motor Co., St 
Catharine St., Montreal, Que Loss, $60,000 
_ The Canada Car & Foundry Co., Ft. William, Ont., will 
install machinery at its plant 

The Bell Furniture Co Southampton, Ont., will instal 
machinery for the manufacture of shells and shell boxes 
H. C. Bell is Mer. 

The Ford Motor Co., Winnipeg, Mar has awarded a cor 
tract for the construction of an assembling plant at Portag« 
Ave. and Wall St Noted Sept. 9 

The Medicine Hat Pump & Brass Mfe. Co., Medicine Hat 
Alta., is in the market for three 14 to I1s8-in. lathes for 
immediate delivery 

The Schaake Co., Ltd., New Westminster, B. C., will build 
a factory for the manufacture of machinery. Estimated 


cost, $15,000 
Leek & Co., 
manufacture of 


Vancouver, B. C 
machinery 


. will build a 
Estimated cost, 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


factory 
$80,000 


for the 


The Twitchell-Champion Co., Portland, Maine, whose lum 
ber mill was recently destroyed by fire, will rebuild 
Fire recently damaged the packing plant of Swift & Co 


$30,000 


Portland, Maine 3 
The Houston Cracker 


cracker factory at an estimated 


Loss, 
Co., Portland, 
cost of 


Maine, 
$125,000 


will build a 


Sulloway Mills, Franklin, N. H., manufacturer of hosiery 
will build three-story and basement, 76x158-ft. mill at Frank 
lin 

The Brockton Rand Co., Brockton, Mass., will build two 
story addition to its tannery 

The Boston Woven Hose & Rubber Co., Cambridge, Mass., 
has awarded a contract for four-story ana basement, 60x19 
and 60x156-ft. factories at Cambridge 

The Bigelow-Hartford Carpet Co., Clinton, Mass., is buildings 

three-story, 119x141-ft. addition to its carpet factory 

The Leominster Standard Comb Co., Leominster, Mass., wil 
build an addition to its factory at 65 Pleasant St 

The Lyon Carpet Co., Lowell, Mass., will build a two-story 
$1x63-ft. addition to its weaving department 

The Parker Shoe Co., Marblehead, Mass., will build a shox 
factory. 

The Dartmouth Mfg. Co., New Bedford, Mass will build 
a three-story, 30x420-ft. brick addition to its cotton mill at 
Cove and Gifford St 

The Hampton Mills, Northampton, Mass., has awarded a 
contract for the construction of a four-story, 71x65-ft. brick 
addition to its mills 

The Uxbridge Worsted Co., Uxbridge, Mass., will build a 
one-story, 48x50-ft. brick addition to its worsted mill 

The Revere Rubber Co., Valley St., Providence, R. IL, will 
build an addition to its rubber factory 

We have been advised that the American Emery Wheel 
Works, Providence, R. 1. contemplates additions to its works 
on East River, Waterman and Pitman St J. O. Smith is Vice 
Pres 

The Derby Textile Co., Derby, Conn., will e&tablish a mill 
at an estimated cost of $25,000. Robert E. Morrey is interested 

MIDDLE ATLANTIC STATES 

The Michigan Limestone & Chemical Co., Calcite, Mich., i: 
building a branch factory in Buffalo, N. Y., at Louisiana and 
St. Clair St. and the Erie R.R., to cost 18,000 Daily capacity, 
»0 tons fertilizer 

The Monarch Refillable Fuse Co., Buffalo, N. ¥ will build 
a one-story factory at 147 Leslie St.. Buffalo Estimated cost, 
$5,000 

The A. J. Mundorf Co., 254 Ave New York, N. ¥ 


Fourtl 
plans to build 100x125-ft. silk mill a Farmingdale, 7 


G. Levor & Co., manufacturer of shoe leather, Gloversville, 
N. Y., has awarded the contract for a three-story, 70x80-ft 
addition to its tannery 

Fire, Sept. 17, destroyed the plant of the Lyndonville Can 
ning Co., Lyndonville, N Loss, $30,000 

The American Hard Rubber Co., New York, N. Y. (Boroug! 
of Queens), will build a one-story, 41x158-ft. addition to its 
plant on Third Ave. and Fifth St., College Point Estimated 
cost, $15,000 

The De Lisi Bertilino Co. 420 East 64th St.. New York 
N. Y., will build a macaroni factory on Ely Ave Long Island 


City (Borough of Queens) 
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Fire, Sept. 11, destroyed the factory of the Famous Players 
Film Co., 227 West 26th St., New York, N. .Y Estimated loss, 
from $300,060 to $2,000,000. 

The Duffy Silk Mill Co., Phoenix, N. Y., has plans for a 
three-story, 60x92-ft. addition to its plant. Estimated cost, 
$12,000. 

Fire, Sept. 18, damaged the paint and varnish plant of 
John Lucas & Co., Gibbsboro, N. J. Loss, about $100,000 

Maas & Waldstein, manufacturer of chemicals, Ave. R and 
Central R.R., Newark, N. J., will add three buildings to its 
plant. Estimated cost, $30,000. 

The Erie Silk Mills, Erie, Penn., has awarded a contract 
for a one-story, 144x144-ft. steel addition to its plant. 

The American Ice Co., Philadelphia, Penn., is preparing to 
enlarge its manufacturing plant at Belfield Ave. and Phila- 
delphia & Reading Ry., Germantown. 

The Manayunk Yarn Co., Manayunk, Penn., has awarded 
the contract for a two-story, 45x97-ft. addition to its plant. 
Estimated cost, $4,000. Noted Sept. 23. 

Bechtold & Patterson, Philadelphia, Penn., will build a 
one-story, 100x120-ft. garage at 975 North Ninth St. 

Fire, Sept. 17, destroyed the woodworking plant of Molino 
& Farina, 1230 Annin St., Philadelphia, Penn. 

Fire, Sept. 13, destroyed the plant of the Nitric Chemical 
Co., Philadelphia, Penn. Loss, unknown. 

The Jefferson Macaroni Co., Reynoldsville, Penn., will build 
additions to its plant. 

The Standard Guano Co., Baltimore, Md., will enlarge its 
factory at an estimated cost of $100,000. 

Fire, Sept. 14, damaged the planing mill of Frederick 
Martens’ Sons, South Centre St., Cumberland, Md. Loss, $5,000. 
SOUTHERN STATES 

Fire, Sept. 14, destroyed the plant of the Newsom Feed & 
Grain Co., Petersburg, Va. Loss, $15,000. 

The Westpoint Furniture Co., Westpoint, Va., has awarded 
contracts for new factory to consist of two two-story, 50x120- 
ft. buildings, dry kiln and power house. Estimated cost, 
$15,000, 

The Berkeley Springs Sanatorium Co., Berkeley Springs, 
W. Va., will build a factory to manufacture hospital supplies. 

The Highland Cordage Co., Hickory, N. C., will build a two- 
story, 75x100-ft. brick factory. Estimated cost, $125,000. 
Charles H. Geither is Pres. 

The Coco-Cola Co., Atlanta, Ga., has taken out a permit 
for the construction of a three-story addition to its plant 
on Magnolia St. Cost, $7,500. Arthur Tufts is Arch. 

Fire, Sept. 17, destroyed the mill at Ft. McPherson, Ga., 
of the Southern Cotton Oil Co., Atlanta, Ga. Loss, $75,000. 

The West Point Mfg. Co., West Point, Ga., has awarded 
contracts for the construction of its new mill at Fairfax, Ala. 
J. L. Sirrine, Greenville, S. C., is Arch, and Engr. 

c. P. Kendall and C. H. Pillsbury, Jacksonville, Fia., and 
Robert Harrison, Hazlehurst, Ga., will organize a company 
to establish a cotton gin at Jacksonville, Fla. 

Tne Planters’ Oil Mill & Gin Co., Kosciusko, Miss., will 
install equipment to clean and bleach cotton linters, and 
delint for powder purposes. Daily capacity, 50 bales. 

It is reported that the Tallahala Lumber Co., Ora, Miss., 
will build a plant with a daily capacity of 150,000 ft. at 
Ellisville, Miss. Company has about 40,000 acres pine timber 
land in Jones and Perry Counties. 

The Woodville Mfg. Works, Woodville, Miss., will purchase 

new cotton gin equipment. R. E. Thompson, Jr., is Propr. 
Fire, Sept. 13, damaged the plant of the Nashville Refining 
, 63 Hill St., Nashville, Tenn. Loss, $5,000. 
The Valley Cotton Mills, recently organized by W. J. Mc- 
Gill and associates, with $50,000 capital stock, has secured 
a mill at Shelbyville, Tenn., which will be equipped for the 
manufacture of cotton goods. 

It is reported that the W. L. Martin Broom & Mop Co., 
1010 South Preston St., Louisville, Ky., will build a broom 
factory. Estimated cost, $18,000 


MIDDLE WEST 


The Ault & Wiborb Co., Cincinnati, Ohio, manufacturer 
of varnish, has awarded the contracts for a one-story, 80x120- 
ft. addition to its plant at Cleneay Ave., Norwood. Noted 
Sept. 9. 

The Citizens Artificial Ice Co., Cincinnati, Ohio, has ap- 
proved plans for a new plant on Jefferson St., Corryville. It 
will be of reinforced concrete, brick and terra cotta, 100x100 
ft., with 50-ton capacity, and storage capacity of 2,000 tons 
Cost, about $45,000. Joseph Reickert is Pres. 

William Koehl, Jamestown, N. Y., manufacturer of drug- 
gists’ boxes, has begun the construction of a factory on 
Hulbert St., Cincinnati, Ohio 

William Koehl, Jamestown, N. Y., manufacturer of drug- 
gists’ boxes, has bexun the construction of a factory on 
Hulbert St., Cincinnati, Ohio. 

The Bamberger-Teinthal Co., 2621 Fast Ninth St., Cleve- 
land, Ohio, will build a knittines mill at East 27th St. and 
Payne Ave., Cleveland Estimated cost, $100,000. Gustave 
Bamberger is Pres. 

The Tropical Oil & Paint Co., Cleveland, Ohio, will build 
a new factory on West 70th St. C. W. Courtney, Leader-News 
Bldge., is Engr 

The Kelly-Springfield Tire Co. plans to build additions to 
its plant in East Akron, Ohio. T. C. Marshall is Supt. 

The Porter Rubber Co. plans to establish a $150,000 rubber 
plant at Salem, Ohio. J. C. Porter, A. H. Boyd, and E. E. 
Boyd, all of Pittsburgh, Penn., are interested. 


Co 


W. W. Mooney & Sons, Columbus, Ind., tanners, will build 
a four-story, 48x240-ft. addition to its plant. 
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Fire, Sept. 17, destroyed the plant of the C. P. White 
Lumber Co., Evansville, Ind. Loss, $10,000. 

Fire, Sept. 15, destroyed the foundry, pattern storage house, 
etc., of the Western Gas Construction Co., Ft. Wayne, Ind. 
Loss, $25,000. 

The Kokomo Canning Co., Kokomo, Ind., whose plant was 
recently destroyed by fire, will rebuild at a cost of $50,000. 
Cc. W. McReynolds is Mgr. Noted Sept. 2. 

The Hogan Shoe Co., John and Findlay St., Cincinnati, 
Ohio, is receiving bids for a two-story, 50x250-ft. factory to 
be built at Tipton, Ind. 

The Northland Shoe Co., Calumet, Mich., will build an 
addition to its shoe factory. 

Robinson & Campau, 450 Houseman Bldg., Grand Rapids, 
Mich., is receiving bids for a four-story, 85x160-ft. factory 
for the Grand Rapids Paper Box Co, at Bond and Fairbrook 
Ave., Grand Rapids. Noted Aug. 26. 

Fire, Sept. 15, destroyed the plant of the Peninsula Bark 
& Lumber Co., Sault Ste. Marie, Mich. Loss, $75,000. 

The McCord Mfg. Co., Detroit, Mich., has purchased the 
plant of the Tilden Saw Co. at Wyandotte, Mich., and will 
equip it for the manufacture of caskets. An addition will 
be built. 

The Twin Grove Elevator, Bloomington, Ill., which was 
recently burned at a loss of $6,000, will be rebuilt at once. 

The Central Steam Laundry Co., 315 West Grand Ave., 
Chicago, Ill., plans to build an addition to its plant. Cost, 
$6,000. S. S. Joy, 1118 West 35th St., is Arch. 

The Western Dry Color Co., 608 West 52nd St., Chicago, I1., 
will build a two-story addition to be used as a paint mill. 
Cost, $2,5400. A. G. Lund, 810 West 53rd St., Arch. 

The Western Shade Cloth Co., Jefferson and 23rd St., Chi- 
cago, Ill., has purchased a 97x420-ft. site and will build a plant. 

The Du Pont Powder Co. has begun work on a 100x150-ft. 
addition to its plant at Barksdale, Wis. 

G. F. Champney, Washburn, Wis., and associates, contem- 
plate establishing a creamery at Bayfield, Wis. 

Carr & Walsh, Arch., Green Bay, Wis., is receiving bids for 
a $40,000, two-story, 74x263-ft. brick, steel, and hollow tile 
addition to the pickling plant of the Alart & McGuire Co., 


~ 


Green Bay. W. E. Riley is Mgr. Noted Aug. 26. 
WEST OF THE MISSISSIPPI 

Fire recently destroyed the grain elevator of the North- 
western Elevator Co., Minneapolis, Minn. Loss, $110,000. 

Fire, Sept. 15, destroyed the plant of the John Martin 
Lumber Co., Como and Marion St., Minneapolis, Minn. Loss, 
$50,000. 

The Farmers Coéperative Packing Plant, Owatonna, Minn., 
plans to establish a packing plant. 

Fire, Sept. 13, destroyed the grain elevator of the Farmers 
Elevator Co., Portland, N. D. Loss unknown. 

E. M. Hafer, Bloomington, Ill, is having plans prepared 
for the construction of a tile factory at Hafers, Ark. Trask- 
wood post office. Estimated cost, $100,000. 

Armour & Co., Galveston, Tex., will rebuild its cold storage 
plant which was recently destroyed by the storm. Estimated 
cost, $60,000. 

The Henrietta Window Glass Co., Henrietta, Tex., has 
awarded a contract for the construction of factory at an 
estimated cost of $30,000. 

The Farmers’ Gin Co., Howe, Tex., will build a cotton gin 
at an estimated cost of $15,000. R. L. Bowen is interested 

The Commercial Club of Mexica, Tex., is promoting the 
construction of a glass factory. 

WESTERN STATES 

S. J. Hawkins and C. M. Classen, Rupert, Idaho, will 
establish an alfalfa meal milling plant at Rupert 

The Provo Pressed Brick Co., Provo, Utah, will make 
improvements to its pressed brick plant. S. H. Bolmont, Pres 

Fire, recently destroyed the shingle mill of the Phoenix 
Shingle Mill, Ballard, Wash. Loss, $29,000. It is understood 
that the mill will be rebuilt. 

M. A. Himes, R. F. D. No. 1, Kirkland, Wash., is back of a 
movement to build a fruit canning plant at Kirkland. 

The woodworking plant of E. G. Fox, Walla Walla, Wash., 
which was recently destroyed by fire with a loss of $10,000, 
will be rebuilt. 

The lumber mill of the W. H. Eccies Lumber Co., Baker, 
Ore., which was recently destroyed by fire with a loss of $100,- 
000, will be rebuilt. A planing mill and box factory will be 
included. 

The Oregon Packing Co., Portland, Ore., has secured a site 
in the Kenton District and will build a fruit and vegetable 
packing plant. Estimated cost, $100,000. 

H. J. Haney, Berkeley, Calif., will build a one-story ice 
plant on Blake St., near Shattuck Ave 

J. T. Brady, St. Louis, Mo., contemplates building a soap 
factory at Orange, Calif. 

A. B. Hill, Pomona, Calif., is back of a movement to build 
a coéperative fruit canning plant at Pomona. 

CANADA 

The Nova Scotia Underwear Co., Eureka, N. S., will soon 
receive bids for the construction of an addition to its mill 
Estimated cost, $20,000. 

J. Blackhall and others, Campbellton, N. B., will build a 
grist mill. 

The Monkland Mills Co., Fergus, Ont., plans to enlarge its 
oatmeal mill at an estimated cost of $25,000 

The Glass Garden Builders, Ltd., Georgetown, Ont., will 
build a factory for the manufacture of greenhouses. Esti- 
mated cost, $35,000. 


— =f esas & oo oo oe 
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payable in advance 

Positions Open, (Civil Service Examinations), Employment Agen- 
cies (Labor Bureaus), Business Opportunities, Wanted (Agents and 
Salesmen—Contract Work), Miscellaneous (Educational—Books), For 
Sale, 5 cents a word, minimum charge $1.00 an insertion 

Count four words for keyed address care of New York; five for Chicago. 
Abbreviated words or symbols count as full words 





ii : 
ertisi ; 
Copy should reach us not later than 10 A.M. Friday for ensuing week's 


issue. Answers addressed to our care, Tenth Avenue at Thirty-sixth St., 
New York or 1144 Monadnock Block, Chicago will be forwarded fexcept- 
ing circulars or similar literature). 


No information given by us regarding keyed advertiser’s name or address 
Original letters of recommendation or other papers of value should not be 
inclosed to unknown correspondents. Send copies 


Advertisements calling for bids, $3.60 an inch per insertion 











M E 

See ANNA EAE NANAEALAIT wit TT) 4 
POSITIONS OPEN ree 

MACHINISTS wanted for night and day work on turret 

Canada lathes, boring mill, boring bars, planers, milling. machines 

FIRST-CLASS ENGINE and turret lathe, boring mill, and drill presses; must be A-1 mechanics and accustomed to 

Y high-class engine work; none other need apply; permanent 


planer and bench hands wanted at Hamilton, Ontario. P. 400, 
Am. Machinist. 


Connecticut 


FIRST-CLASS TOOLMAKERS and bench hands wanted to 
assemble and fit fixtures and jigs; older men desiring to settle 
to a good job in a new shop in the country preferred All 
letters will be answered and the circumstances explained 
Apply Electrical Engineering & Storage Battery Co., Sandy 
Hook, Conn 


EXPERIENCED RIVET MAKERS; those familiar with 
Manville and Farrel foundry headers; also operators on rollers 
and slotters, for making rolled thread screws. Harvey Hub- 


bell, Inc., Bridgeport, Conn. 
District of Columbia 
AN INSTRUMENT MAKER wanted for fine work, salary 


beginning $80 to $100 per month, according qualifications; 
must be a United States citizen; applications to be mailed to 


Director, Department of Terrestrial Magnetism, 36th St. and 
Broad Branch Road, Washington, D. C 
Indiana 
WE ARE CONTINUALLY increasing our force; we invite 
applications from first-class mechanics for lathe and floor 
work. Apply to Wood Turret Machine Co., Brazil, Ind. 


EXPERIENCED ACETYLENE WELDER wanted as work- 
ing foreman of gang of six to eight welders; good opportunity 
for advancement; state experience, age and salary expected; 
location East Chicago, Ind. Oxweld Acetylene system in use 
P. 429, Am. Machinist, Chicago. 

Maryland 
FOREMAN—Young growing 
turing concern located in Maryland, employing about 49, 
a splendid opportunity for a sober, wideawake, capable me- 
chanic as working foreman; must have made good as a fore- 
man, having good record for getting results in machine bench 


manufac- 


MACHINE SHOP 
has 


and floor work, thoroughly understand drawings and have 
good references. Rate to begin, 45c. hour Correspondence 
confidential P. 340, Am. Machinist 


Masanchusetinx 
A MAN of proven executive ability and experience in oxy- 
acetylene welding of sheet stock wanted as an assistant to 
head of department, with prospects for promotion; must be 
tactful and able to handle a large force of welders; location, 
western Massachusetts; give age, experience in detail, educa- 
tion and salary expected. P. 430, Am. Machinist 


AT ONCE, a thoroughly competent, reliable, tactful and 
energetic superintendent to take charge of a machine shop 
in western Massachusetts, manufacturing a line of special 


machinery; must be an experienced machinist, familiar and in 
complete sympathy with modern methods and scientific man- 
agement, capable of accurately estimating labor costs and 
increasing production; state age, habits, experience, whether 
married or single, salary and references; none but experienced 
men need apply I’. 420, Am. Machinist 


Michigan 

GENERAL TOOL ROOM FOREMAN wanted, expérienced 
in building new tools and jigs, designing small tools and the 
upkeep of shop equipment, by a concern building heavy ma- 
chinery; state age, experience, references and wages expected 
P. 431, Am. Machinist, Chicago 

FOREMAN wanted for brass foundry core-room: high 
quality work required; permanent job to the right man; employ 
20 to 40 men; man of experience necessary; do not reply unless 
you know the game; state age, experience, where you are 
employed, salary expected, etc.; all communications will be 
treated as confidential. P. 415, Am. Machinist, Chicago 

ON ACCOUNT of large expansion, we are looking for a 
man who is now successfully managing factory production 
where at least 3,000 men are employed: we want a man who 
has come up through the ranks by actual experience as a 
machinist and made good on account of exceptional mechani- 
cal and executive ability; must be strong physically and 
mentally and between the ages of 35 and 45: we want the best 
production man obtainable, and will pay good salary; do not 
rep'y unless you are a big man and can show a fine record 
as having done big things. Address reply to the Timken- 
Detroit Axle Co., Detroit, Mich., attention A. R. Demory, vice- 
president. 


position for right men Busch-Sulzer Bros.-Diesel Engine Co., 


St. Louis, Mo 
New Jersey 
MACHINE and 


men; good pay 


machinists 
Auto Co. 


all-round 


LATHE, MILLING 
Simplex 


wanted; must be A-1 
New Brunswick, N. J 


YOUNG MAN wanted; 30; experienced in all branches of 
purchasing for manufacturing electrical appliances; state 
experience and salary expected P. 447, Am. Machinist 

WANT MEN experienced in erecting machine tools: must 
understand scraping, fitting and aligning; also first-class 
planer and lathe hands Address Anthony 8. Hill, Hotel 


Clarendon, Hackettstown, N. J 

MAN WANTED who has had experience as superintendent 
or general foreman making Russian or English high explosive 
shells; state age, experience, references, salary, etc.; cove 
all points in first letter P. 452, Am. Machinist 


New Vork 
SUPERINTENDENT wanted in factory making small high 
class machines; state experience and salary required, P. 433 
\m. Machinist 


liability in 
experience 


and 
state 


ELEVATOR 
company, 
Machinist. 


EXPERIENCED BOILER, 
spector by old-established casualty 
ind salary expected P. 435, Am 

APPLICATIONS INVITED from men competent to take 
charge as sub-foreman of drills; excellent opportunity motor- 
car work; state age, experience in detail, nationality and 
wages expected. P. 405, Am, Machinist 

DRAFTSMAN wanted in the eastern part of the country: a 


first-class draftsman with general shop experience and one 
who is familiar with printing machines Write, stating ex 
perience and salary required P. 428, Am. Machinist. 


EXPERIENCED MECHANIC wanted to take position as 
foreman or supervisor in manufacturing plant; must have too! 
making experience, executive ability and be able to handle 
men to the best advantage; state experience in full, references, 
age and salary expected P 27, Am. Machinist 

Ohle 

FOREMAN wanted for assembling 
matic screw machines Must be experienced on 
work and capable of handling a gang of men to 
Give age, experience and salary expected P. 362, 
Chicago 


department on auto 

this class of 
advantage 
Am. Mach 


Vennasylvantie« 
LATHE HANDS, semi-automatic, Gridley, Acme and Cleve 


land automatic machine hands wanted; first-class men onl) 
highest wages paid Apply Standard Roller Bearing Co., 
{9th and Merion Ave., Philadelphia, Penn 


Wisconsin 
HIGH-GRADE MAN wanted possessing complete mechan.cal 


ability and a knowledge of how to handle a machine shop 
employing some 60 skilled tool and die makers; man must 
be thoroughly familiar with tools and dies for the deep 
drawing as well as intricate forming and stamping of sheet 
steel, brass, copper and aluminum; references required; good 
opportunity for the right man I. 403, Am. Mach., Chicago 


Employment Agencies 


refund any 
ition 


registration 


ecurese 


agree to 
mno } 


in this paper 
months 


Agencies advertising 
within the first siz 


The Employment 
fee on demand any time 
H. H. HARRISON, formerly secretary 


other engineering employment agency, 
follows: H. H. 


manager of an 
city, wishes t 
Harrison 


and 
this 





announce his present connections as 
& Co., Association Bldg., Chicago 

THE ENGINEERING AGENCY, INC., Monadnock Block 
Chicawo—Established 22 years; finds high-grade men_ for 


Less 


executive and technical positions for manufacturers 
than 2% of men selected through us in 1914 were discharged 
for any cause other than completion of work Note high 
employment. efficiency Send detailed description of men 
needed—we do the rest 


CORRESPONDENT 


THE UNDERSIGNED plans and conducts correspondence 
for positions in technical, manufacturing and prosamene: 
men exclusively Complete privacy 


$2500 to $15,000 
commission charged; 
address only, 


(Established 


lines for 
assured, No 
age. Send name and 
details R. W. Bixby 
Buffalo, N. ¥ 


only service fee and post 
in confidence, for prefatory 
1910), St Niagwara Square 
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Civil-Service Opportunities 


Competitive examinations for the civil-service positions named below will be held on 
or up to the dates given. For detailed information, write the addresses specified. 

JUNIOR MECHANICAL ENGINEER 
$1,200-$1,680; grade 2, $720-$1,080; examination Oct. 20; va- 
cancy in the Interstate Commerce Commission. Write to the 
United States Civil Service Commission for Circular No. 851 
and Application Form No. 2039. 

SHIP DRAFTSMAN (male), $3. 28- $5.04 per diem; exam- 
ination Oct. 13-14; for vacancies in Navy Yard at New York, 
N. Y., Washington, D. C., and Aéronautic Station at Pensacola, 
Fla. Write to the United States Civil Service Commission, 
Washington, D. C., for Circular No. 818 and Application Form 


POSITIONS WANTED 


Connecticut 
AND PRACTICAL HARDENER; 7 


(male), grade 1, 


years’ 


METALLURGIST 
desire 


wide experience; employed present position 3 years; 
superintendency requiring responsibility in New England 
concern; will furnish best of references; further details of 


character, education and experience gladly given. P. W. 459, 
Am. Machinist. 
Illinois 

BY EXPERIENCED MECHANIC as machine shop foreman 
or assistant superintendent; wide experience on manufacturing 
and general jobbing work; good success as producer and as 
executive; at present employed as foreman; age, 35; would 
consider moderate salary to be associated with party in 
congenial surroundings, having character and ability. P. W. 
150, Am. Machinist, Chicago 

Louisiana ‘ 
desires position in or 
moderate salary. P. W 


around Missouri; 


DRAFTSMAN, 21, 
416, Am. Mach., 


technically educated; 
Chicago 
Massachusetts 

GENERAL SUPERINTENDENT—Practical workman, thor- 
ough mechanic, first-class executor and organizer, familiar 
with modern machine shop methods, can get results; now 
employed; location immaterial; first-class references. P. W. 
414, Am. Machinist. 

DRAFTSMAN with 
experience as detailer, 
various kinds of intricate mechanisms, 
matic machinery; good references, open, 
immaterial. P, W. 439, Am. Machinist. 

Michigan 

AS SUPERINTENDENT, by A-1 machinist, toolmaker, 
and machine designer; 16 years’ broad experience on 
and medium-sized work; executive experience covers 
shop and drafting room; any desirable location. P. W 
Am. Machinist, Chicago. 


and nine years’ 
and checker on 
and auto- 
location 


education 

designer 
electrical 
moderate, 


technical 
layout man, 


tool 
small 
both 
448, 


New Jersey 
FOREMAN—A fleh-clase 
electrical concern as general 
chine shop desires to change; 16 years’ 
organizer; wide experience. P. W. 441, Am. Machinist 

DRAFTSMAN with technical education, at present em- 
ployed by a large manufacturing concern, wishes to make 
change; position to work under an inventor preferred; experi- 
and making patent drawings of mechanical 


present 
ma- 
good 


mechanic at : 
foreman of 
experience; 


GENERAL 
employed by 


ence, developing J 
and electrical devices; have also had some experience at 
model making. P. W. 449, Am. Machinist. 


ASSISTANT SUPERINTENDENT desires to make change 
up to date on high speed steel, speed and feeds; understand 
piece work and premium system; wish to connect with factory 

will 


that desires to increase their output at a minimum cost; 
accept any of the following positions: production engineer, 
superintendent or general kor a good executive, a man 
of ability and originality. P. W. 456, Am. Machinist. 
New Vork e " 

MECHANICAL DRAFTSMAN wishes position. P. W. 445, 
Am. Machinist. 

SUPERINTENDENT-FOREMAN, modern, capable execu- 


mechanic, stamping experimental 


tive, producer, thorough 
Ww Machinist. 


light machinery. P. 417, Am. 
SALESMAN—tTechnical graduate, machine shop practice 
and designing ability, desires to start in the sales department 
of an established concern. P. W. 454, Am. Machinist. 
MECHANICAL ENGINEER with broad experience in de- 
signing and manufacturing machinery and tools desires posi- 
tion as master mechanic or designer. P. W. 458, Am. Mach. 
AS SUPERINTENDENT OR MANAGER, good mechanic and 
executive, competent to take initiative, organize and oper ate 
so full results may be obtained at a minimum cost. . 
219, Am. Machinist 
MECHANICAL 


15 years’ experience: 


designer; technical graduate; 
conveying machinery, 


ENGINEER, 
factory equipment, 


power plant, building, structural, machinery and electrical. 
I. W. 407, Am. Machinist. 

MECHANICAL ENGINEER, 30; experienced designer, ma- 
chines and tools, jigs, fixtures, gages, automobile and truck 
work, gas and gasoline engines, experimental work, etc.; prac- 
tical shopman; competent in handling men, shop or office. 
P. W. 438, Am. Machinist. 

SUPERINTENDENT, assistant or general foreman with 


broad experience in interchangeable manufacturing; good or- 
gzanizer, systematic methods in handling production, excellent 
reputation as A-1 man on tooland die designing and construc- 
tion work; location immaterial. P. W. 437, Am. Machinist. 

AS FACTORY SUPERINTENDENT or head tool designer, 
young man, 15 years’ experience in shop and office, here and 
abroad; expert in designing jigs and fixtures for quantity 
production of small, accurate interchangeable parts; experi- 
enced in tools and systematic tool designing; 
good in handling industrious and energetic; excellent 
references. P. ; Am, Machinist 


standardizing 
men; 
433, 





Vol. 


43, No. 


MACHINIST 


years’ experience in manufactur- 
ing, foundry, machine shop, pattern shop and drafting room 
as mechanical engineer and superintendent; can take position 
at once, any location. Address W. E. Dixon, Townsend Ave., 
Newburgh, N. Y 

MECHANICAL ENGINEER, 29, technical graduate, wishes 
to make connections with opportunity to supervise the design 
of special automatic or rolling mill machinery; 9 years’ 
practical experience; energetic and original; at present em- 
ployed. P. W. 455, Am. Machinist. 

FACTORY MANAGER or superintendent; 23 years’ practical 
and executive experience in quantity production of medium 
and small interchangeable work; skilled mechanic, experienced 
organizer and systematizer; age, 39; excellent record and 


BY MAN with thirteen 


references; at present employed; wishes to make change. P 
W. 453, Am, Machinist. 
Ohio 
DESIGNER experienced on marine and engine, boiler and 
special heavy machinery. P. W. 354, Am. Mach., Chicago. 


MECHANICAI 
perience in machine shop, 
4, Am. Machinist, Chicago 
AT PRESENT EMPLOYED, but prefer a better opportunity 
as manager to realize on the results of an extensive practical 
experience in the handling of large industrial plants consist- 
ing of metal and woodworking departments; long and success- 


ENGINEER, graduate, 25, with six years’ 
ex wants position as foreman. P. W 
43 


ful experience in the management of help through the sci- 
entific application of piece work and the maintenance of the 
open-shop principle makes it possible to guarantee financial 
success. P. W. 440, Am. Machinist, Chicago 
Pennsylvania 
TOOL MAKER, nine years’ experience in manufacturing 
dies and chasers from A to Z. P. W. 443, Am. Machinist. 


TOOLMAKER, experienced executive, desires position as 
assistant superintendent or head of tool department; rapid 
production small parts, automatic machinery and experimental 
work; age, 32; accurate and not afraid of work. P. W. 457, 
Am. Machinist. 

SUPERINTENDENT of a bolt shop, age 40, a skilled me- 
chanic who can make and design tools for hot and cold head- 
ing, handle men, make general improvement around the shop, 
would like to improve himself; would also consider going into 
partnership with experimental, punch and die work or up to 
date machine shop. P. W. 442, Am. Machinist. 

GENERAL SUPERINTENDENCY or works management 
wanted by a practical and executive engineer; 28 years’ experi- 
ence designing, manufacturing, production, equipment hand- 
ling men; large experience in precision manufacture various 
kinds; expert in economical production; undivided responsi- 
bility sought and long time contract after demonstrating 
ability. P. W. 446, Am. Machinist. 


WANTED 


DESIGNS FOR LATHES wanted; either 
for shells or standard lathes. W. 461, Am. Mach., Chicago. 

FACILITIES wanted for gage, tool, and machine making 
and light manufacturing. Lease or buy. Whole or part. W 
375, Am. Mach 


special machines 


CONTRACT WORK 
PUNCH PRESS yon, jigs, fixtures, etc. 


Co., Rochester, N. 

MACHINERY, 1s or medium, designing, 
jigs, 1 to 1000 or more, right to your B/P’s. 
mitted. Berggren and Pearson Machine Co., 
St., New York City. 

WE ARE IN A POSITION to handle additional contract 
work of any nature, including milling, grinding, hardening, 
also lathe, screw machine and special jig and tool work. Send 
B/P. Sterling Motor Car Co., Brockton, Mass. 


BUSINESS OPPORTUNITIES 


FOR SALE—Machine shop with foundry and forge located 
in thriving Coast City in Washington. Established twelve 
years and in prosperous condition location ideal. This is a 
rare opportunity. B. O. 360, Am. Mach., Chicago. 

FOR SALE oundry and machine works, including pat- 
tern shop, blacksmith shop and office, suitable for the manu- 
facture of gray iron castings and semisteel; cupola capacity 
five tons an hour; switch to plant; good labor conditions. 
Write or wire. The St. Marys Machine Co., St. Marys, Ohio. 

IRON WORKS, established 30 years, western Oregon town 
15,000, increasing capital from $30,000 to $50,000. Ten thousand 
dolkars yet unsold. B. O. 451, Am. Machinist, Chicago. 

NEW FIREPROOF FACTORY, equipped with electrically 
driven modern machine tools, also wood working machinery; 
100 miles from New York; transportation via N. Y. Cc. R.R.: 
B. & A. R.R. and Hudson River; private siding; interest in 
business if desired. B, O. 460, Am, Machinist. 


MISCELLANEOUS 


PATENT ATTORNEYS 
PATENTS. C. L. Parker, patent attorney, 990 G St., 
ington, D. C. Inventor's handbook sent upon request 


FOR SALE 


PLANT IN NORTHWESTERN PENNSYLVANIA for sale, 
consisting of three-story brick building, 100 hp. power plant, 


Taylor-Shantz 


models, dies o1 
Estimates sub 
221-227 Canal 





Wash- 


forge plant, warehouse and all equipment; on plot 165 ft. 
square, located within 10 minutes of city center; equipment 
includes: screw machines, lathes, millers, shapers, drill 
presses, power and embossing presses, sheet metal forming 
presses, and large nickel-plating department; buildings can 
be extended in height and length; detailed information on 
request. F. S. 444, Am. Machinist. 


Additional Want and For Sale Advertisements and Adver- 


tising of Second-Hand Machinery appears on 
pages 136, 137, 138 and 139 
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There is no need to reduce the diameter of the shaft or spindle to the depth of 
the keyseat when that keyseat is one made for the ‘““Woodruff System” and 
with a “Whitney” Key in it. 

No need of weakening the end of the shaft just that much when it is neces- 
sary to puta nut on. 

The “Whitney” Key is sunk deeper into the shaft than an ordinary key—it 
is much more firmly held and it cannot roll over in its seat as an ordinary 
key sometimes does. 

The “Woodruff System of Keying” does not call for skilled labor. It is sim- 
ple, rapid. Some manufacturers say it saves them 75% of the time formerly 
spent on this kind of work. 


“Whitney Keysand Cutters 


For the Woodruff System of Keying 


You can always get the ““Whitney’’ Keys 
and Cutters to suit your requirements 
There are 121 sizes of keys made in three 
grades of steel. 

(1) Regular Carbon Steel. 


(2) Regular Carbon Steel Case Hardened. 
(3) Nickel Steel Heat Treated. 


“Whitney” Cutters are made in both 
Carbon and High Speed Steel 


If you want full particulars, we have 
a little booklet ready to give you. 








Write for a copy. 


The Whitney Mfs. Co., Hartford, Conn. 


CHAINS—KEYS-—-HAND MILLING MACHINES 
FOREIGN AGENTS 
Cc. W. Burton, Griffiths & Co., Fenwick Freres & Co., | G. Kretel er & 
London Paris Frankfur 1 ; 
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Check These Points 
With Your Ideas of 
Efficient Gear 
Cutting Equipment 
See if the B. & S. No. 4 
Automatic Gear Cutting 
Machine Has Not AIl the 


Features to Meet Your 
Requirements 





Accurate Indexing 


That's about the most important requirement. Upon it really depends the driving 
efliciency and the running qualities of the gears produced. The indexing mechanism on 
these machines is very accurate and dependable. Working at a constant high speed inde 
pendent of the cutter slide, it indexes smoothly and rapidly and its action is so timed as to 
eliminate unnecessary dwells. ‘The index wheel is cut with extreme care and is large in 
proportion to the size of the work. 


Powerful, Steady Drive 


From a production standpoint that is very essential. A single pulley running at a 
constant speed furnishes an even, powerful drive, and adapts the machine unusually well 
to the application of a motor drive. An efficient worm drive transmits a smooth and power 
ful drive to the cutter slide and a balance wheel on the end of the cutter spindle helps main 
tain a constant speed preventing chatter and uneven cutting action. To maintain the 
accuracy and effectively supplement the power of this machine. 


Sturdy Construction 


is necessary. The bed of this machine is a solid one-piece casting, proportioned to withstand 
the stresses of continuous manufacturing. The column is of liberal proportions, is solidly 
supported and has wide, accurately scraped bearing surfaces. 

The work spindle is large and is accurately fitted in the massive work spindle slide 
which clamps solidly to the column at four points. 


Write for descriptive literature giving further details. 


Brown & Sharpe Mfg. Co., 


OFFICES: 20 Vesey St., New York, N. Y.; 654 The Bourse, Philadelphia, Penn.; 626-630 Washington Blvd., Chicago, Ill; 305 Chamber of Commerce Bldg., 
Rochester, N. Y.; Room 419, University Block, Syracuse, 

REPRESENTATIVES: Baird Machinery Co., Pittsburgh, Penn., Erie, Penn.; Carey Machinery & Supply Co., Baltimore, Md.; E. A. Kinsey Co., Cinein- 
nati, O., Indianapolis, Ind.; Pacific Tool & Supply Co., San Francisco, Calif.; Strong, Carlisle & Hammond Co., Cleveland, O., Detroit, Mich.; Coleord-Wright 
Machinery & Supply Co., St. Louis, Mo.; Perine Macninery Co., Seattle, Wash.; Portland Machinery Co., Portland, Ore. 











CL 


V. Lov 
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Now Consider these Features of a No.6 
Brown & Sharpe Plain Screw Machine 


Ample Power for all Work 


When you are seeking good production on the kind of work usually handled on these 
machines the question of power is a factor worth considering. Our No. 6 Machine has the 
power to enable it to handle easily any work within its range. A wide driving belt on the 
large cone pulley delivers maximum power to the machine. Back gears, operated by power 
ful and positive friction rings, give a drive of exceptional power on slow speeds. ‘The cone 
pulley and back gears in connection with the overhead works give a range of twelve spindle 
speeds. 


Easy Turret Control 


Capacity for a 
Wide Range of 


That means easy operation. Each time the turret is returned it is indexed. When 
brought into working position again it is automatically and positively locked and clamped, 
thus preserving correct alignment with the spindle. The automatic feed for the turret slide 
is driven from the spindle by chain and sprockets. Eight changes of feed for each spindle 
speed are available. Four are obtained by simply moving a lever on the side of the headstock 
This number is doubled by using the horizontal lever on the slide bed. Control of the entire 
machine is centered in five convenient places on the front of the machine. 


Work 


With the capacity for stock 
up to 1 9/16” diameter and the 
ability to turn 10” in length, this 
machine can be used on a variety oi 
bar work. Its greatest field of use- 
fulness, however, lies in handling 
gear and cutter blanks, pieces of bar 
stock cut in sections, or castings, 
forgings and pieces that can be 
held in a chuck or clamped on a 
face plate. If you have work of 
this kind it will pay you to further 
investigate the possibilities of this 
machine. 





Providence, R. I., U. S. A. 


CANADIAN AGENTS: The Canadian-Fairbanks-Morse Co., Ltd., Montreal, Toror Winnipes g anes St ~ Oo 

FOREIGN AGENTS: Buck & Hickman, Ltd., London, Birmingham, Manchester, Sheffield, G w. F. G. Kret or & ( I 1, ( 

owener, Copenhager, Denmark; Stockholm, Sweden; Christiania, Norway: Schuchardt & Schutt Petrograd, Russi Ferwick Fret x I I 
Liece, Belgium; Turin, Italy; Zurich, Switzerland, Barcelona, Spain; F. W. Horne, Tol Japar; L. A. Vail, Melbourne, Australia; F. L. Strong, Manila, P. I 


READ NEAT PAGi 
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That Seal is 


Your Protection 





TRADE mann 


Our Guarantee of Dependable 
Accuracy and Fine Workmanship 


When you buy a Brown & Sharpe Micrometer Caliper and find the inspector's seal unbroken 
you can be sure the tool is in the same condition that it left our factory—-as near right in every 
respect as mechanical skill could make it. The seal was put on only after it had passed a series 
of rigorous tests at the hands of our expert inspectors. With the aid of very sensitive instruments, 
the slightest error in inaccuracy can be detected and defects in workmanship are looked for with 
painstaking care. Each tool must reach our high standard of excellence, or it cannot leave the 
factory. We exercise every precaution to insure that tools bearing the B. & S. trade mark up- 
hold our reputation for accuracy, service and fine workmanship. That’s one reason why Brown & 
Sharpe Micrometers are so serviceable and satisfactory, and ultimately the most economical bygfar. 


Brown & Sharpe Manufacturing Company 
Providence, R. I., U.S. A. 


A full line of our tools is carried at our Chicago Store, 626-630 Washington Blvd., Chicago, II. 
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THE BANNER OF 


PANAMA-PACIFIC INTERNATIONAL 


Nut with Nut-Guards 


MERIT 


SHOWING THE OFFICIAL AWARD RIBBON OF THEMEDAL 
OF HONOR AWARDED TRIMO TOOLS AT THE 


EXPOSITION 











GHEST AWARD 
aamainic 


ifele) Re 





SEND FOR CATALOG No. 


75 


LONUUEDOOROAUSECEDEDEOEUDODEOAUROGODEAEGEE ONE 
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Grind 50 Camshafts Per Day 


A very good idea can be gotten of how automobile engine cam- 
shafts are being machined in Norton Grinding Machines, by 
considering what is being done on the job illustrated above. 


LNORTON 


Grinding Machines shown are each hand- Pretty good day’s work this. Nothing 
ling 25 camshafts per day. They rough very unusual though. Norton Grinding 
and finish three bearings, and grind two Machines everywhere are doing such 
satisfying their 





timing-gear seats. work—making good- 


on : . owners—cleaning up more profit. 
wenty-five thousandths is taken off, 


while a half thousandth is the limit of I,et us have a chance to show you where 
error allowed. Norton Grinding can help you out. 


Norton Grinding Co. 


Worcester, Mass. 


Chicago Store: 11 North Jefferson Street. 

















September 30, 1915 Buying—A MERICAN MACHINIS T—Section 


To the man who handles cast iron, brass, bronze, aluminum, pearl, marble, or 
similar materials, the problem of machining his product is an important one. 
If he is using grinding wheels in any of his processes, it is particularly important 
that he select the right wheel—the wheel that will give rapid production and 


satisfactory finish at a low operating cost. 

Norton CRYSTOLON Grinding Wheels meet these requirements. Made in the 
electric furnace, CRYSTOLON is an artificial abrasive, so tempered and controlled 
during manufacture that its cutting qualities are uniform and even. Cool—fast— 
and free-cutting—these are the attributes of CRYSTOLON and the reasons why 


‘ 


it is the first choice of those who are wise in the ways of modern grinding. 


NORTON COMPANY 


Worcester, Mass., U. S. A. mA hy 


11 N. Jefferson Street 59 
ae 














Then you need a Farwell Quick Change Miller 


This machine has hand feed levers with 
quick acting self locking device, that lock the 
feed at any point without removing hands from 
levers. 


The profiling arrangement, adjustable stops 
and quick locking devices put this machine in 
a class far above the ordinary hand miller. 


Observe the construction of our one-piece 
table and you will understand why the Farwell 
Quick Change Miller handles heavier work 
than any other hand feed miller and does it 
with less spring and chatter. 


Get our catalogue No. 701. 


The Adams Company 


1908 Bridge Avenue, Dubuque, lowa, U. S. A. 


COCEEEEEEEELETUAEETETETESTTE ANAT TEE OO OOOUG AOA TENA ENOSESOAANOREREE ONO O ORONO NOONE OOOO OOeOONMORDE LEONE NONANNNONNONNEES 


ONTOLOAAULOGUEO NUN OEEOUEONONORNONDEDNDOADOROONUOORONORONEOONONEDEONOAEOROHOROANOONOEOD 





COUPOROUOROAAEUOHUEA EO OEGEOOGA 
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sround After 


Hardening— 
Not Before 
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Another step forward toward 
absolute accuracy— 


Perfection, it is true, is never attained but surely 
this feature of Union Ground Hobs means we 
are getting nearer the goal of perfection—grind- 
ing after hardening. 

For this simple reversal of usual methods guaran- 
tees that the inaccuracies due to the process of 
hardening are eliminated. 


We have spent a great deal of time and money—we have 
built speci: il machines—we have carried on exhaustive tests 
and experiments in order to make these ground hobs right. 
And that they are right many concerns specializing in gear 
cutting are ready to testify. 

Union Ground Hobs can be furnished in either carbon or 
high speed steel. Write for Particulars. 


Union Twist Drill oenpemy, Athol, weewee 


New York Store: 62 Reade St., E. W. McKeen. Boston Agents se St., E. T. Ward & Son PI lelpt 

43 North 7th St. Chicago Store: 10 So. Clinton St WG yal ot Nlge Kansas City, Mo., 310 Delaware St Mr. rw 

Richtmyre. Southern Rencesmantive Messrs. Pasco & Tull, 522 Candler Bldg., Atlanta, Ga. Detroit: 56 Cadl juare, 

H. B. Kendall, Mgr 

phen N AGENTS—France: Markt & C Ltd wed Ay 1¢ Parmentier, Paris. England: Markt & ¢ s- 100 Clerk- 
‘nwell Road, London. Agents for Sweden Wilh s sson & Co., Malmo, St holm and Gothenburg. Agents for Den- 

pacer ty Norway and Finland: Aktieselskabet, Wilh. Sonnesson & Co Cope ! ‘wonen City and y ort Australia, Bevan & 

Edwards, Pty., Ltd., 117-119 King St., Me ‘Ibourne Agents for Gern i: Schmidt & Cle ag fort a M Japan 
Takata & Co., Yokohama. H. W. Petrie, Limited, Toron (ntari ( unada. Allied Ma chine ry Company of America, 


Zurich, Milan and Vienna. Argentine Adolfo G. Burbanks, 538 ¢ alle 1 acuari, Buenos Aires. 














Buying—A MERICAN MACHINIS T—Section Vol. 45, No. 14 





SIANWELD 
PRODUCTS 


** Under the Glass’? 


things lopk different. Tiny im- 
perfections the naked eye would 
never see become quite notice- 
able — and are eliminated. 
These tests are the literal defini- 
tion of Safety. First. 

Manufacturers seldom are 
compelled to render this unseen 
service, yet it is the best insur- 
ance of satisfaction, safety and 
service of the product. 








All raw material used in the 
manufacture of Stanweld Pro- 
ducts is subjected to rigid analy- 
sis. The task is a stupendous 
one, but it guarantees those 
qualities which the careful cus- 
tomer demands-—and we there- 
fore continue it. 

Your finished product, wheth- 
er it be a machine tool, automo- 
bile, vacuum cleaner or any 
other article partially construct- 
ed of steel tubing or electrically 
welded parts, will be just that 
much better if built of Stanweld 
Products. 


The Standard Welding Company 


Manufacturers of 


Automobile Rims Strap Hangers Motorcycle Frame-Parts Vacuum Cleaner Parts 





Motorcycle Rims Steel Tubing Bicycle Frame-Parts Telephone Stands 
Bicycle Rims Handles Go-Cart Frame-Parts Electric Welding 
New York Chicago Indianapolis Detroit 


Main Office and Factory CLEVEL AND 
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Accuracy 


| erect in modern 
factories has become 
so rigid that the ac- 
curacy of workmanship is 
measured to the thousandth of an inch. 





Think of the accuracy required in the factory 
where these measuring instruments are made. 





In the Starrett factory, where instruments are 
made that measure to a ten-thousandth of an 
inch, all the fine work is laid out—scribed and 
measured with 


Starrell Tools 


Every high-grade mechanic prizes his 

Starret Tools because he knows they are 
standard throughout the world. He 
knows his skill aided by these instru- 

ments makes him an accurate workman 

and that Starrett Tools are almost an 
insurance against idleness, for manu- 
facturers know that the best workmen use 
the best tools. 















Starrett Tools include 2100 styles and sizes of fine 
instruments—steel rules, tapes, squares, levels, 

hack saws calipers, and dividers, micrometers, 
gages, speed indicators and many others. 







BY INVITATION 
MEMBER OF 


Send for Free Catalog No. 20-C, prices, etc. 


The L. S. Starrett Company 


“The World's Greatest Tool Makers” 


Athol, Mass. 


New York London Chicago 





NEW YORK U.S.A. 
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Is It Possible to Rush a 
Good Gear Job? 


We have solved this problem 
by having enough of the proper 
equipment. Earle Gears can be 
delivered promptly and they are 
accurately cut for every service. 
You can save yourself gear 
worry by putting your problems up 
to Earle. Write us. Catalog? 


The Earle Gear & Machine Co. 
101 E. Wyoming Avenue, Philadelphia, Pa. 


That Gear Problem 


Our 40 years’ experience in the production 
of all kinds of gearing, together with our 
large, fully-equipped factory enables us to 
meet special gear requirements promptly. 


Grant Gears 


are without a peer in accuracy or quality 
of material 





Complete line of spur, bevel, mitre, helical 
and worm gearing carried in stock Also 
sprockets and chains for general machine 
and automobile work 

Send in your problem. Get free esti- 
mate from blueprints. Write. 


Grant Gear Works, Inc. 
151 Pearl Street, Boston, Mass. 
GEORGE B. GRAN® 











SEUVUUALANTNENHNNA ATEN DANNHN AERA ONORAUUUUEOAAUOAUUORRODODREOOOENAODEEATOEEOOOEONNOEDOR EEN 











Don’t Let September 
Pass Without Ordering 


Don’t let the month pass by without ordering 
GEARS PHILADELPHIA. 


You'll be needing plenty of gears this fall and 
winter; some of them you'll need in the greatest 
possible hurry, and it’s a good thing to know 
where to go. 

Start early, THIS MONTH, and give Phillie 
Gear atrialorder. And if you want your gears 
in an extra hurry just say so. You can depend 
on the quality being up to our high standard just 
the same. 

Tell Phillie Gear what YOU need in the way of 
spur gears, bevel gears, mitre, spiral, rawhide, 
worm and helical gears and sprockets. Do it this 
month. 


Philadelphia GEAR Works 


Vine St. and Reading R. R. 
Philadelphia, Pa. 











Chicago-Rawhide 









Cut and Planed Gearing 






ee 
cee ! Pinions f every description 
>) I.«t us remedy your gear troubles. 
Nt TE Tp The best that selected material and careful Special attention to rush work. f 
LT * workmanship can produce Accurate work and honest delivery promises. 
‘o * > ° . 
The Chicago Rawhide Mfg.Co. The Simonds Manufacturing Co. 


SUNN RAREVRALLANUIAN 
write 1301 Elston Avenue, Chicago, Ill Pittsburgh, Pa. 








Sawyer Gear Works | SPURANDBEVEL GEARS 


5122 St. Clair St.. Cleveland, Ohio Let us figure on cutting your gears or on the 
ton Q ; le ae equipment for doing the work yourselves 
0 a wnds and sizes in 
Gears (stock and mode to order, FLATHER AUTOMATIC GEAR CUTTING MACHINES 
From the cheapest that's good are accurate, rigid and economical. 


To—the best that’s made. 


Sample our workmanship. Get our prices. E. J. FLATHER MFG. CO. NASHUA, N. H,, U. S. A. 





























September 30, 1915 Buying—A MERICAN 


MACHINIST 


Section 


93 





Another Strong Champion for Quiet 


Gear Drives! 


This time it’s the Editor of Machinery and here is 
what he says in the January 1915 issue: 


Influence of Noise on Workmen 


“Most manufacturing operations are attended by noises 
of varying degree. In the present state of mechanical de- 
sign and construction, noise is unavoidable, but we predict 
that as efficiency methods are developed, more and more at- 
tention will be paid to the suppression of unnecessary noises 
and the softening of unavoidable noises by guards, shields, 
massive design, heavy foundations for machines and other 
means. It is a demonstrated physiological fact that loud, 
long-continued noises have a serious effect on the nervous 
system and produce extreme fatigue. Of course all are famil- 
iar with the fact that if noise is very severe, it deadens the 
hearing, often producing permanent deafness. 


‘Many accidents are caused by failure to understand orders 
and directions in a noisy plant, especially in the case of 
green men unaccustomed to the din. 


“Whatever may or may not be theoretically or practically 
possible, the subject is one that should be seriously con- 
sidered by engineers who aim to produce working conditions 
that will lead to higher efficiency.” 


This is exactly what we have been preaching for almost 
25 years—and the use during that time of MORE New 
Process Noiseless Pinions than of all other makes of anti- 
noise gearing put together justifies us in insisting that 
these lastingly smooth running and quiet pinions are a 
real necessity. 


Considering that New Process Pinions also protect and 
preserve machine parts by reducing the destructive vi- 
bration of worn metal to metal gearing and that the noise- 
less pinion lasts about as long as metal, you have every- 
thing to gain by equipping old or new high speed drives 
with New Process Pinions. 


Ask for our Booklet, ‘Noiseless Gear Driving.” 




















NOISELESS 
PINION 











— 





ind shearing machinery is very 
and frequent 
New Process 


The hard, rough work of punching 
severe on metal pinions, causing much disagreeable noise 
stripping of teeth due to backlash and flywheel action 
Pinions completely eliminate these troubk 





NOISELESS PINION 














lathes—a_ service 
at favor 


ition to 
with gre 


Typical appli 
tons have met 


1 which New Process Pin- 


NEW PROCESS iS TO ALL OTHER RAWHIDE AS STEEL IS TO IRON 


Way 


C6 US Par ore 


GEAR COR! 


NEW PROCEss “‘e/ 
>ORATION 





SYRACUSE, N.Y. 


Canadian Agents: Robert ( 


urdner & Son 


Ltd Montreal 
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OUDDAA OAL ONOEIOONE 


SPIRAL GEARS 


also 


Bevel Gears 
Mitre Gears 
Spur Gears 
Internal Gears | , 
RawhideGears | § 
Worms | 


| 
4.4 


tonetetate 





Our policy is 
not to shoot the 
gear orders 
through like so 
much bulk ma- 
chine work. 


Each order is 
given individual 
attention and 
when it is fin- 
ished, there is no 
cause for com- 
plaint. 

We've been mak- 
ing gears for 20 
years and we know 


some things not 
printed in books 





Write for a co 
of Catalog ka 


THE CINCINNATI GEAR COMPANY 


1825-27-29-31-33 Reading Road, Cincinnati, Ohio 


— = j 








wit 








TUEPOUEECCEENTOEEOUN ODOR ETON RODE SOOEERCrN ODN 





quatity SGEARS 
QuaLity® 
These things we do—and 
do well: Furnish complete, 
machine complete, or cut 
only. Gears and Pinions 


of every sort—to your 
specifications. 


Write today for 
our instructive 
book on ‘Gears 
and GearCutting”’ 


(New Offices in Atlanta and Denver for greater service) 


THE VAN DorRN & DuTTON Co. 
GEAR SPECIALISTS 


CLEVELAND 





NEW YORK SAN FRANCISCO 














Foote’ Bros. 
210-220 No. Carpenter St. 


Getting Gears Quickly—Cheaply 


is a matter of finding the plant with the tacilities for making them. 
We can save you money on cut gears of all kinds—any size. We deliver 
them in a hurry and on time 


240 pages in our free book, BX Gear Problems, will help you. 


Gear & M. Co. 


Chicago, II]. 











BEVEL 


SPIRAL ‘sr GEARS 


“For Any Service”’ 


Send us your blueprints for Estimate 


NEW YORK GEAR WORKS 
56 Greenpoint Avenue Brooklyn, N. Y. 





TOUEUOUEOEOGEEEEDOREENOOUECIENOOEE EO 





Let us quote 
you on your 


GEARS 


Meisselbach - Catucci Mfg. Co. 


28 Congress Street Newark, N. J. 


small gears. 


SPUUDOADAAA NAA AAGUEAAAAU GO tEn eed eaneenneniontons 


TUTETTTT 


Td 














for Gears, Worms, Racks, Sproc- 
kets, Screw Machine Products, 
Work, Hoists for 
Dumping Bodies, etc., give us a 
chance to show you what we can 


Machine 


do. Friendship-making service 


has increased our gear depart 





ment 600°; in 8 years. 


Send us your blueprints and 
allow us to submit estimates. 


Meisel Press Mfg. Co. 
946-950 Dorchester Ave., Boston, Mass. 





The Day-and- 
Night Gear 
Shop 


Albaugh - Dover Co. 


Marshall Blvd. and 21st Street 
Chicago, Ill. 

High quality plus prompt delivery 
has been and is the policy of our shop. 
We will handle your gear or- 
ders with the same care that 
you would yourself. Send us 
your blueprints for esti- 
mates. 
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Four Steps to 
the Silent 
Operation of 


Fabroil Gears 





. 
First: 
- 
The raw cotton from 
which the gears are made, 
being picked and gath- 
ered. 


Second: 


Ginned, washed, picked, 
lap-rolled, the cotton is 
delivered in these bales. 


Third: 


The finished Fabroil 
Gear, tough, elastic, 
strong, ready to be placed 





on your machine. a 
Fourth: 
a 
In service, silent and - 
smooth running, durable, ¥ 
unharmed by oil, water, 
heat or cold, outlasting ii 
brass or iron or any other Ny 
non-metallic gears. Be 
¥ 
aes 
aot. * Sea 


General Electric Company 
General Office B Schenectady, N. Y. 


Sales Offices in all large cities. 
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WE HAVE A LARGE STOCK OF 


BRASS GEARS 
and PINION WIRE 


on hand from which we can make immedi- 
ate shipment. 

We also carry in stock a very large supply 
of iron and steel gears. 

Our 1915 catalogue contains complete 





specifications. 


BOSTON GEAR WORKS, tsincis "uss 














SPIRAL TYPE BEVEL GEARS 


THE LATEST IN 
AUTOMOBILE DRIVES 


'GLEASON WORKS 


MANUFACTURERS OF GEARS AND 
BEVEL GEAR CUTTING MACHINERY 


ROCHESTER, N. Y. 








TOOLS 


We design and build any of the special tools or \ 
gauges used to facilitate your operations of ma- Aas 


Faweus Machine Company 
PITTSBURGH, PA. 


Gears of all descriptions to 24 feet 
diameter. Heavy machinery designed 

















chining or inspecting. Write for Booklet. and furnished for all purposes. 
THE GEM CITY MACHINE CO. Wesker Ford Cty ond Pitsburg, Pe. 
Springfield, Ohio Dayton, Ohio ee . eee 
= SUA UALLSADSNEEENAAELE IC 
: Send Us 10c AUTOMATIC GEAR CUTTING MA- 
Send us 10¢. in stamps for a “Beownle Malle- 
able, Nickle-Plated Clamp. Die-cut screw; CHINES FOR ALL REQUIREMENTS 


fully guaranteed 

are not toys, but are serviceable, and should 
be in every shopman's tool-box. 

For sale at all good dealers or direct from us 
Money back if not satisfactory 

Circular showing tive different sizes sent 
On re"uest. 


Brownie Mfg. Company 
137 No. Canal St., Chicago, Il. 





NEWARK GEAR CUTTING 
MACHINE CO. 


69 Prospect St., Newark, N. J., U.S. A. 














Best in pr’ce and best in service 
The only way to find which is most 

r efficient is to make a test Will Manufactured by 
send sample free for this purposé 
Thousands in use after test by the T C 
biggest concerns in the country. he Horsburgh & Scott 0., 


TROY FILE WORKS, TROY, NEW YORK Cleveland, Ohio 


New York City distributors, Am. Woodworking Co., 19 Warren St. 


“TROY-BEST” FILE HANDLE Rawhide Gears . : 




















THE A. & F. BROWN CO. 


ENGINEERS, FOUNDERS, MACHINISTS AND MILLWRIGHTS 
79 BARCLAY ST., NEW YORK 


POWER TRANSMISSION MACHINERY 
ROPE DRIVES/A SPECIALTY. TURNED STEEL SHAFTING 
WE LAY OUT, MAKE THE DRAWINGS, FURNISH THE MATERIAL AND ERECT IT 


SEND FOR CATALOGUE WORKS—ELIZABETHPORT, N. J. 
Friction Clutch Pulleys and Couplings Gears of all kinds and sizes§ 
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The Universal (Horizontal) _— Machine 


“(Where Quality Counts, We Win’’ 











For Silent Back Axles 


Silent 
Strong 
Efficient 


Prompt 
Delivery 


The Citroen Gear Co. 


Sole Manufacturers 
* Paris (France) 31 Quai de Grenelle 
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TULLE 


taititie 


TU 


Note the 


operated | 
jaw with 


HORTON 





Look at the Width 


of These Jaws 


Two-Jaw Chuck. They are made of bar steel, 
thoroughly hardened and are adapted for the 
most severe duty. The sliding jaws are 


for heavie 
This is but one design of the complete 


POPPED 








extra wide jaws on this HORTON 








»v half nut fitted the full length of 
heavy square screw thread. Ideal 
r class of turret lathe work 








line of Chucks for all purposes 


















Write for Catalog 12-C. 











Hi 





The E. Horton & Son Co. 
Windsor Locks Conn., U. S. A. 











Md 









EL Lh. 





Rushed ? 


Use “D & W” Magnetic Chucks 


The easiest way to relieve business pressure 
is to cut out all delays between jobs. 


“D & W” Magnetic Chucks hold all sizes and shapes of 
pieces immovable by simply turning a switch. This new 
kind of chuck service makes it possible to keep your ma- 
chines producing all the time. 


“Deltabeston” Wire makes “D & W” Chucks proof 
against burn outs and cutting compounds. 


Write for Illustrated Catalog No. 10-A. 


D & W Fuse Company, Providence, R. I. 


Buck & Hickman, Ltd., London, Birmingham, Man- 
chester, Sheffield, Glasgow. Leon Chapuis, Paris, Lyons. 
Aktiebolaget V. Lowener, Stockholm. 





COUOEOUOE TED 








VOUUEAOUEUEDOOAETEEOEE 








KUPKE 


SUURDRDELADEDUDLADADAGEDEDEDEOAGEEUAASURARADAERADODOAAASEUROAUAGADAEOEOADAAOEOEOEGAOESARASOUDADOOSSARADALSETEUES 





‘S 


SOUOUOUUDOEADADEDEDEAEUDECEDE GEL ED EO ER oO rene 


SODOUACEDADAEOSURGOOASAREAA EA bORaaaoaoNe 


wi 








“GRONKVIST” 
and 


“KUPKE” 


are Keyless Drill Chucks of 
exceptional merits. Their con- 
struction is simple insuring 
durability—their workmanship 


TU 





excellent—insuring. perfect cen- 
tering. 





A Report 
On GARVIN 
Wrenchless Chucks 


from a large brass goods plant 
advises a 50°) reduction in cost 
by the use of these chucks. Is 
this not worth while investigat- 
ing at your plant? 

Two and Three Jaw Carried in Stock 
For Further { Ask Your Dealer 
Information | or Write Us Direct 








Investigate. a Sn 
Gronkvist Drill Chuck Co. The Garvin Machine Company 
18 Morris St., Jersey City, N. J. Spring and Varick Sts. 50 Years in New York City 





Geared Scroll Chuck 
with a Solid Body 


Whiton’s Geared 
Scroll Chucks are made 


in one solid piece with- 
out any joints here 
are no other gre ared 
scroll cl uckK made ike 
it and no other that will 
give such absolute satis- 
taction. Catalogue des- 
cribes it and the many 
other W hit on super- 
ior chucks 

D. E. Whiton Machine 

Company 


New London, Conn. 


Sole European Agents— 
Selson Eng’g Co., Ltd 
“Whiton” Chucks sold 
and kept in stock by prin- 
cipal dealers allover 








Europe. 





VOCLSAEEAEADASEDADNAUAAUOEDENNAOOOREOAEOONO UO OOREOUOOEEEEOOUOOOOOOEAOOOOOOODOOEOOOOEOERORDDODOONNEEEESNAOGOOOAE 


wet 


Skinner Reversible Face Plate Jaws 


Everything in the line of Chucks 
Write for illustrated catalog. 






Iron or 
Steel Body 
For Large 
Lathes 
and 
Boring 
Mills 


THE SKINNER CHUCK COMPANY 
New York Office: Factory and Main Office: 
94 Reade St., N.Y. New Britain, Conn. 
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Perfectly Balanced 
In Design 











DOVUUDADEUEOARAS UOTE 











SWEETLAND CHUCKS 


: All the strength to take them thru 
= years of the most grinding service 
yet not an ounce of metal more than 
needed. Everything there but noth- 
ing wasted. 


Ask for Catalog No. 10-C. 


: The Hoggson Pettis Mfg. Co. 
New Haven, Conn., U. S. A. 


SOOCEUTUAATEENTV ATU TEAGUTONOTONNANOGUEEUENGSOOCOUOEEOERDOCN OPO ODOESEONOTTEROESOOOOOOOOSERRSONOUOEDSERCUOOEEONGUOGEUASGESSEOOOUOOSODUEECROSUUOCOEOROO OO SONDOROLOOOOEEDOOGOOONEE 


ERRINGTON 


New York 


Multi ipleTappers 


41 Cortlandt St., N 








QUAAUAADLAADOAADANGDSONLAADOOGLANOUADONSDONEOOOEAOOALAAALOAANDOOOAOAAEDOONOOEOOOEOAONAAADAASDYABLNEIDE 














ERRINGTON TAPPERS reduce 


tapping costs to the 
minimum, insure exact duplication of work, are simple, 
compact and long wearing. Taps up to {” can be used 
with only 2)” between centers, and larger sizes are pro- 


portionately compact. In the job shown in the engraving 
2560 3” holes were drilled and tapped in malleable iron 





gear cases in eight hours. Let us figure on your line of 
tapping 
Deutsche Katalog von Arthur Kayser, Berlin, S. W., 


MITT 


ind und Osterreich 
Bloxham, Paris, 


Agent fur Deutschil: 
Francais: Edgar 


Oranienstr, 126, 
Ungarn. Catalogue 
12 Rue du Delta 


rrpereenere 


TUCOVONTNOTOV ETE HONCEOTT ERENT 


rernererr 


Tereeerty 


TITTY 


VONTAV IVT ETET 








TUPOCTT EET Teeeeoceaeen 
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No Dirt Can 
Stick in the 
“Quictite” 


The “Quictite’’ Full Automatie Chuck is 
built on practical lines by men who know 
actual working conditions. ‘“Quictite”’ 
users are never troubled by dirt or chips, 
for the revolving cams automatically expel 
ill foreign matter from the chuck 

You ought to know more about the 
Quictite the chuck that's complete in 
itself. We'll be glad to tell you what 
you want to know. 


Automatic Drill Chuck Corp’n 


Detroit, Mich. 





Detesenen 


An Extraordinary Chuck 


at the price of an ordinary one. 
The Pratt Chuck 
nary as it positively 


is extraordi- 
inasmuch 


drives drills or whatever is used 


in it, and does it without any 
undue pressure on the jaws; 
in fact, the jaws don’t drive the 


Book tells all. 


drill anyway 


Pratt Chuck Company 
Frankfort, N. Y., U.S. A, 


Sole European Rey . neering ( 
&% Queen Victoriz 


Henenennenenenagannans 
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ALMOND CHUCKS 


BODY 
Powerful 
FERRULE Accurate 
— Durable 


PINION 






Cost Less 





NUT 
cence cut to 
‘caren Maintain 
™ JAW 


“AROENEDO 


BUSHING IN LEACH 
PINION HOLE 


T. R. ALMOND MANUFACTURING COMPANY 


—Ask Us Why— 


6 MAPLE AVENUE ASHBURNHAM, MASS, 
LONDON OFFICE: 8 White Street, Moortields, London, EF, C, 





TL 
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Coenreaanenieeat 


Makers of Complete Line of Chucks 


This means 

we can furnish 
kind of chuck and 
any size, from our 
own line and made 
in our own tactory 


Ud 


that 
any 


Whatever you want 





in chucks you will 
= find it in the 
3 UNION CATA- 
LOGUE. 
No. 64 All Steel Independent Chuck. 
UNION MANUFACTURING CO. 
New York Office: 26 Cortlandt St NEW BRITAIN, CONN, 
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AND 
FACE PLATE JAWS 


Large Pieces or Small 
Cushman Two Jaw Chucks 


improvements all along the line. 


There’s an important improve- 
ment on this Box Body Chuck. 
Do you see it? The jaws are 
reversible. 

The illustrations show you how 
they hold small pieces as well 
as large. All the time the jaw 


is fully engaged with the screw 


This particular improvement 
shows “which way the wind 
blows" with Cushman Chucks— 


Each 
stronger 
ard 
demand 


type is being made better, 
-brought up to a stand- 
more than meets the 
of modern, heavy ma- 


that 


chining. 


When 
ments 


improve- 
that has 


add these 


you € 
the quality 


to 


always been in Cushman Chucks, 


you 


realize what value you are 


xetting. 


Shall we send you the Catalog? 


The Cushman 
Chuck Co. 


Hartford 








Conn. 
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A Wonderful Combination in 
Riveting 










Speed: One rivet per second 


Uniformity: Each rivet headed with the 
same degree of tightness or loose- 
ness, as desired 

Finish: Perfectly formed rivet heads, 
highly polished surface, no hammer 
or tool marks shown 

GRANT NOISELESS RIVET SPINNING 
MACHINES 
are the only machines built that will 


accomplish the above. Catalog 21. 


The Grant Mfg. & Machine Co. 
85 Silliman St., Bridgeport, Conn., U. S. A. 





OU 


The Safety Drill & Tap Holder 





is the only attach- 
ment for the pur- 
posethat gives 
universal satis- 


faction and is 
Unequaled for 
Efficiency, Con- 
venience, Rapid- 
ity, Accuracy and 
Simplicity. 

Nothing to break or 
get out of order. 
Made in 4 sizes 





covering from O to 
2} in. diameter. 


—s 


The Beaman & Smith Co., Providence, R. I., U. S. A. 


Builders of Boring and Milling Machines, and Special Machines for such Purposes 
Constructed, 
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Better and Quicker Riveting 


on our Elastic Rotary Blow Riveting 
Machine than is possible by any other 
method. The force of the blow is easily 
controlled so that a tight or loose joint can 


be made, as required. 


Let us rivet samples, and show just what 
it will do on your work. 


The F. B. Shuster Co. 


New Haven, Conn. 
Formerly John Adt & Son Established 1866 
Wire Straighteners and Cutters, ete. in Catalogue 14 





MAN UNNNEDNDUNENNRENOND 





| Riveting by 
Multi-Blows 


Our machine puts polished heads on rivets 
by striking a multitude of light blows—80 to 
1000 per second. It does not distort oi up- 
set the work at any point except the heads. 
Tremendous speed and perfect finish are the 
features. Circular? 


H. P. Townsend Mfg. Company 
Hartford, Conn. 
Foreiqn Agents—ALFRED H. SCHUTTE, Cologne, 


Berlin, Paris, Milan, Brussels, Liege, Barcelon, St., 
Petersburg, Stockholm. ERNST KRAUSE, Vienna 
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Brown Pyrometers 


have been recognized as the 
standard since 1860. 

You cannot afford to use 
anything but the best Py- 
rometer in hardening steel. 


Send For Our 
New Catalogue No, 7. 


THE BROWN INSTRUMENT CO. 


PHILADELPHIA, PA, 
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Pay-Roll Records 


You don't pay your work- 
men for ‘‘time-of-day.” 

You don’t sell ‘‘time-of- 
day’ to your customers. 

You don't charge ‘‘time-of- 
day" to cost of product. 

Since, then, you must determine 
the WORKING “IM vefore 
your records can serve any useful 
purpose why stick to HABIT and 
ollow your century-old, crooked, 
roundabout path recording time 
of commencing, time of stopp-ng, 
and then subtracting one record 
from the other 


The Calculagraph 


makes a printed record of 
ELAPSED TIME or actual work 
ing time. These records are in- 
dispensane for figuring tae cost 
of your products. They are equal- 
ly useful in making up pay-rolls. 

ONE SET of Calculagraph 
records will serve 


CALCULAGRAPH COMPANY, 






Our book- 
let Accu- 
ate Cost 
Records” 
tells how 


both purposes 
1438 Jewelers’ Building, New York City 











Absolutely Accurate Cost Data 


Can be obtained by using 


COUNTERS 


A Model for Every Purpose. 
Booklet Free on Request. 


THE VEEDER MANUFACTURING CO. 
15 Sargeant Street, Hartford, Conn., U. S. A. 


Makers of Cyclometers, Odometers, Tachometers, Tachodometers, 
Counters and Fine Castings 
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Over Run Positively Prevented 
Patented device makes over running or 
undercounting practically impossible. 


“STERLING” COUNTERS 


For every purpose—Let us send details 
to fit your case 


34!6 





New Haven Trolley Supply Co., New Haven, Conn. 
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BELIEVE WHAT OTHERS SAY 


: about Root Counters when 
Oni) (0) o& 


asked which type of counter 
is best suited for a particular 
machine. We got a lot of 
business this way from large 





a machinery manufacturers 
rd Illustrated Catalog No. 17 
gives details—write. 


The C. J. Root Co., Bristol, Conn. 


Broadway and Murray St, New York 


See our Exhibit at Hardware Exchange, 
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Doehler Die-Casting 
Assures 


Accuracy 
and Uni- 
formity of 
Intricate 
Parts 


The vital parts of of automatic vend- 
ing machines, photographing machines, typewriters, 
cash registers, magnetos, motor starting or time 
controling devices, counting machines, water cir- 
culating and force feed pumps, player pianos, roller 
and ball bearings, connecting rod and crank shaft 
bearings for internal combustion motors, gas meters, 
electrical measuring devices, mechanical elec- 
trical horns, phonograph these and many other 
devices and parts are most economically produced by 


various typ 


| 
and 








SS 
PAV SHAH A OH 


Doehler Die-Cast parts are delivered with all holes, 
slots, threads, etc., accurately located. No machin- 
ing and finishing of castings are necessary by the 
manufacturer, so that he doesn’t have to maintain 
the machinery, jigs and tools that are required for 
machining sand castings 

Send us your blue prints and models of parts and 
let us tell you what the actual cost will be to have 
them Doehler Die-Cast It has often been found 
that a machine part pronounced a casting im- 
possibility can be made a possibility by the in- 
genuity of our designers. Consult us; our advice 
may result in big cost reductions for your shop 


DOEHLER DrE:CASTING Co, 
COURT & NINTH STS. 
BROOKLYN. NY. 


Western Plant: E. Woodruff and N. 12th Streets 
Toledo, Ohio 


Producers of Die Castings in Aluminum, Zinc, 
Tin and Lead Alloys. Also Manufacturers of Die-Cast 
Babbitt Bearings and Babbitt-Lined Bronze Bearings. 


Ss 
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CCC 


and Electric 
Hoists 


Our catalogs will 
show new designs, 
Northern 

Engineering 

Works 
Detroit 


ORE 
GRANE 


STEEL BALLS 


If that is what you want we can furnish vou. All we ask is 

an opportunity to quote on your requirements —any grade— 

and afterone trial you will specify nothing but **Abbott’’ make, 
Kindly give us an opportunity to quote you our attractive prices. 


Abbott Ball Co., "2,2 Hartford, Conn. 


1233 
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Our Style A 
Universal Joint 

has no cutting edges to scrape and wear other parts. No play nor looseness 

Runs easily and accurately It has great strength and wearing qualities. 


Send for circular, describing it fully. 


The Gray & Prior Machine Co. 


Accuracy 


Quality 
Uniformity 


ATLAS 
Steel 


BALLS 
Atlas Ball Company 


201 Glenwood Ave., 
Philadelphia 











C00 
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Fe 35 


69 Suffield St. Hartford, Conn., U.S. A. 








BALL 
ROLLER 
TARVST 
, COMBINATION 


THE NORMA COMPANY 
OF AMERICA 


1790 BROADWAY 
NEW YORK 








Saves Its Cost in a Few Months 


The Canton Portable Floor 
Crane and Hoist gets into the cor- 
ners, picks up and carries any 
article weighing up to 4000 Ibs. 
and deposits it onto lathe, planer 
or truck bed, wherever it is 
required. The saving in 
man-strength and handling- 
time soon pays for ‘““Canton”’ 
equipment. 







Write for the ‘Canton Book’’ E-26. 


The Canton Foundry & Machine Co. 
Canton, Ohio 


Canton Cranes are supplicd 


with the Double Gearing 
when so desired, at a small 
extra cost. 


nt 
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s At Any Speed 


From 1 to 6, you 
can obtain just the 
speed the machine 
requires with the 
Evans Variable 
Speed Counter- 
shaft. All you do 
tochange thespeed 
J is pull the cord 
while the machine is 
running if you wish. 
This device is guaranteed 
to give service for years. 
It acts as a clutch as well 
as a speed changingdevice. 


Stops And Start 
ES 


~_->= = 
= . _____j 









If you want details, 
write for Catalog 25. 


Evans Friction Cone Co. newton cence Mes 


A. Warden & Co., 48 Shepherdess Walk, City Road, London, E. C., England 


They Cost Little 
But they greatly increase speed and 
decrease costs in shipping room, 
assembly shop and other places 
around the plant. 

30 days’ trial to responsible parties. 


CLARK Three Wheel $99 


Capacity 


Transfer Truck, ‘oot: 













Write for 
Descriptive Bul- 
letin L- 31. 


The Geerge P. Clark Co. 


Windsor Locks, Conn, 








MUU ee 


aa ‘Moms 
For Lifting and Conveying 
SAVE TIME—LABOR—MONEY 


An aid to scientific management. Let us show you how—without 
obligation to you. Ask for pamphlet No. 90513 


SPRAGUE ELECTRIC WORKS 


Of General Electric Company 
Main Offices: 527-531 W. 34th St.. New York, N. Y. 








A Safely Adjustable Clutch 


This isthe Edgemont Friction Clutch, 
which, as you may have heard, is absolutely 
safe. It is adjustable with cover in place. 
Made with standard diameters, metal on 
metal contact. 


Write for Catalog E. 
The Edgemont Machine Co., “*™"pis,.cn°Gine “*" 



































The 
Lombard 
Clutch 


(External Rim Friction Type) 


Write For 
Details 


Just drop us a 
line and say that 
you want a Cir- 
cular; one will be 
sent you immedi- 
ately. 
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Easy to Throw 


Into Action 


That’s only one of the many good things 
about the Lombard Friction Clutch. The 
least possible amount of exertion is required 
to throw it into action 

And here’s another thing the Lombard 
grips with the entire friction surface—wood 
to iron contact. It takes hold with a ven 
gxeance. 

There are no springs about the Lombard 
Friction Clutch; no troublesome devices or 
contraptions to become weak and fail just 
when you want them to be strongest. 
Lombard Clutches are made in sizes from 
8” up to 46”, and even larger when specially 
required. 16” and above can be furnished split. 


Holyoke Machine Co., Worcester, Mass. 











The Sure Grip 


of the sustaining brake of 


The Peerless Hoists 


assures the operator that the load will 
not drop. 





No power is 
wasted in fric- 
tion and it re- 
leases without 
a jerk. Be- 
sides, it is 
noiseless and 
the tight cov- 
er keeps out 
the dirt. [ 











=) 
Insist on Peerless Hoists from your dealer. 


Edwin Harrington Son & Co. 


Incorporated 


Philadelphia, Pa. 
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You Can’t Overwork Us 


CONCNOEOOONENOONONONONE 


seensneniene 





A Plant capacity of 5,000,000 balls per day 
and a reserve stock of 100 tons of all sized 


Hoover Micro-Chrome 


Steel Balls 


are ready to fill your requirements for the 


ceanserteceereany 


highest grade steel balls. 
Guaranteed accurate to within 1/10000”. 


If you want action write us 


Hoover Steel Ball Company 
Ann Arbor Mich. 
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THE ANSWER TO THRUST DIFFICULTIES LIKE THESE 





Tell us about your End_ Thrust difficulties or write for complete information. 
TEEL, BRASS AND BRONZE BALLS 


AUBURN BALL BEARING COMPANY, 25 Elizabeth Street, Rochester, N. Y. 
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ELEVATING, CONVEYING 


AND 


POWER TRANSMITTING 
MACHINERY 


FELDUEOUROEDEROOETONROEODERTEOUODEDOOONOOEOOEDORGDUDOLAOERAEDOGOGOOCECSURUNDEDONDEEONEEE 


H. W. CALDWELL & SON COMPANY 
CHICAGO—17th Street and Western Avenue 


NEW YORK: Fulton Bidg., Hudson Terminal, 50 Church Street. 








Good for Hard Jobs 


When other belts fail, Spartan Leather Belting solves 
transmission troubles. It’s a special process belting 
that’s oil, heat, water, acid, and steam proof. 


Get Spartan Book No. 3. It’s a mighty handy 
little book that’s worth your while. 











WS 





Ball Bearings 
Double Row—Self- Aligning 
SKF BALL BEARING CoO. 
50 Church Street, New York 


SUUAAUAALADEAGOGEEO A AGE EGencoenononeeicineagonooggS 


Buy a Caldwell Friction Clutch 


Send for Catalogue Al 
Applied to Iron and Wood Pulleys, Gears 
and Sprocket Wheels, Gas Engines. 


W. E. Caldwell Co. (inc.,) Louisville, Ky., U.S.A. 











SUT 


FORD TRIBLOC 


A Chain Hoist that excels in every feature. Steel Parts. 
Planetary Gears. 3} to 1 factor of safety. It’s the only 
Block that carries a five-year guarantee. 


FORD CHAIN BLOCK & MFG. CO. 140 Oxford Street, Philadelphia 








OTHER JOINTS HAVE NOTHING ON THIS 


The belt re pairs made on Jackson Belt 
Lacing Machines are equal in every 
respect to joints in endless belts made 
by skiving and gluing. The Jackson 
cost is one cent and three minutes tim: 
You know what the other is. Want the 
Jackson Book? 


Birdsboro Steel Foundry & Machine Co., 





Birdsboro, Penn. 





Investigate! 


Here's a coupiing that will take care of all mis- 
alignment troubles. The 


CLARK FLEXIBLE COUPLING 


is simple, strong and reasonable in price. 
Write for details and price list. 


Clark Flexible Coupling Co., Inc. 


27 Walker Street, New York 


x 
fea Tie 

















Pawling & Harnischfeger wt 
WISCONSIN u. 5 


MILWAUKEE 


CRANES 


AND 


HOISTS 


Predominating standards for over a 
quarter of a century 
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Pulls like . 


Equip your machine with 
The Cleveland Friction Clutch | 


Start your machine gradually. Extremely sim 
ple—nothing to give trouble—cost little and 
occupy less space per rated H.P. than ordinary 





COU 





clutch. 
There are no springs, shoes, toggles or delicate 
parts. Self Oiling. 


Write today for catalog with complete information. 


The Reliance Gauge Column Company, 6009 Carnegie Ave, Cleveland, Ohio 


») 
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SPOUUUETAATEAOUNOH ECU ROU HOON ELL EDERDERGEEOOARaROOROOOOS 


cannot sell ma- = 

chines burdened = = 

with friction. You = = 

need not have fri = 
= tion It can be = = 
= eliminated by = 
= equipping your ma s = 
= chines with Anti = = 
= Friction Bearings s = 
= We can tell you = = 
= some interesting = = 
= things not found in = = 
= books = = 
3 Write for our ES z 
= Catalog **H”’ Ss 3 
: : . = : 
: The Ball and Roller Bearing Company : = 
z Danbury, Conn., U.S. A. =: 
5 PUDUUURODEDEDEOUOOORORUEUEERODEORDEDERETEO EURO EE OROEE PETTITT TETETEEEEe - 
CUUTULELELEEEEOUEERTOEEOURDOEEOEREOEEOLE GEN EOEEEOEDOEEOEESCURDULEOENGDEEDUERDEEEDUREOEEOUEEGTERTUEEUCEECUEEOOEDOLERUAEOERDONEQURTOOEOUEETOETEEIOEEL serseaent : 


rms 


Fricts 


. > 

Unlimited Speed 
> > > 

Flexibility 
With toothed gears, 
den engagements invite 
has no such drawbacks 
machinery, where high speed, 
stops are desired 
Rockwood Paper Frictions are the 
Made to fit your specifications 
Our booklet, “Friction Transmission,” 
formulw# invaluable to the designer 
quest to those who state occupation 
nected with 


The Rockwood Mfg. Company, 
1910 English Ave., Indianapolis, Ind., U.S.A, 


Se 


speed changes are limited, and sud. 
breakage. Friction transmission 
A wide range of uses in modern 
quick starts and sudden 


ULUUDEOEOAOOEOADEOAAAGEOAEOERONONOAONORORONOREOROEIONNE 


acknowledged standard 


TOL 


gives data and 
Sent Free on Re- 
and firm con- 
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The Strongest 
Universal 
Joints 


When you need Uni- 
versal joints to do ef- 
ficient work with no 
attention specify ours 
—Self-Lubricating—will stay without oil for a year. Write immediately tor 
catalog and price list. 


Mutual Machine Company, 


SOOTHE EOUTE RAL OADOGGAEANELONEO NDE oOnoi ou 


Ud 
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27 Wells Street 
Hartford, Conn. 
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No Matter How He Tries He Can't Hurt Schieren 
Duxbak Waterproof Leather Belting With Moisture 


in Duxbak Belting prevents 
all other weakening effects 
natural wear’ Duxbak 


This Waterproof quality 

damage from mildew and 
excepting natural wear—and 
is extremely slow in making itself evident 


1s 


We figure from averages that Duxbak is from 
to 75°, cheaper than so-called cheap belts—all 
things considered. 
You can make this 15 to 75 saving in belting cost 
just as soon as you order your first belt 

tA uk f lite Gold M Il I) 
cisco Ex postition 





TRADE Ing 


Reg. U.S. Pat. Off 






Tanners, 
Belt Manufacturers 


41 Ferry St., New York 
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Pr 
W 
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Don't think that squeaks and groans are a 
necessary evil to the machinery. They 
only prove that inefficient lubrication exists. 
It’s better to use 


DIXON’S FLAKE GRAPHITE 


bearings run hot and cause trouble 
and your reputation are safe with 
Graphite. Write for booklet No, <-C. 


than to have 
Your machine 
Dixon's Flake 


Made in Jersey City, N. J., by the 
JOSEPH DIXON CRUCIBLE COMPANY 


<O< Established 1827 


seen PUPUDEDEDESEUEE UU ORDER ROG AE DERALEDOEETETECE OE ETTOEDE 
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Fits Any 
Engine Lathe 


The Conradson Turret Tool 
Post mounts eight tools—four 
turning and four boring—suffi- 
cient to handle all ordinary turn- 
ing, boring, facing and threading 
operations. 


It fits any engine lathe—sliding 
on in place of the usual com- 
pound rest. Immediately your 
engine lathe is ready to handle 
any small lot manufacturing job 
at a minimum cost. 


The Conradson Turret Tool Post 
is a practical lathe auxiliary de- 
signed and built by practical 
men. We'll be glad to send one 
for a 30-day trial in your own 
shop. 


Write for details. 


Phoenix Mfg¢. Co. 


Eau Claire, Wis. 
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Stark Lathe Attachments 


enable our famous precision bench lathes to handle an unusually 
wide variety of work with great accuracy, speed and facility 


Ask for the full particulars 


la Ce) 


Pimms 6 


AS 
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Stark Tool Co., Waltham, Mass. 





JSLOMANT- CO S05 TOS 
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ENGINE LATHES 


10-12-14-16 and 18-Inch Swing 


any length Beds, Quick Change or New 
Standard. Countershaft or Motor Drive, 
and with or without Taper Attachment, 
Draw-in Attachment. Turrets, Chucks. 
Tools, etc., Send for Catalogue. 


| CHAMPION TOOL WORKS CO. 


* 2424 Spring Grove Ave., Cincinnati, Ohio. 








ENGINE LATHES 


18” to 48” Swing 
THE 


Boye & Emmes Machine Tool Co. 
Cincinnati, Ohio, U. S. A. 














High Grade Engine Lathes 


Catalogue on Request. 


THE SEBASTIAN LATHE COMPANY 
117-119 Culvert St. Cincinnati, O., U. S. A. 





SUUULULLELLLLE LULL 


Monarch Lathes are the recognized leaders cf 
all low priced Engine lathes. 14-16-18 and 20 
in. sizes. Send for Catalog and prices. 


The Monarch Machine Tool Co. 
Sidney, Ohio 
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have thoroughly demonstrated in shops everywhere what we claim You take no 
chances now or years hence when you buy them Our Quick Change Feed Box 
gives an unlimited range to cut odd or metre threads if desired, besides the 
standard changes made at once Let ws figure on your requarements 





THE CINCINNATI LATHE & TOOL CO., 


OAKLEY, CINCINNATI, OHIO. ULS.A 








CUTS OFF IN HALF THE TIME 


The Hurlbut Patent Cutting-Off and Centering Ma- 

chine is arranged to have two tools cutting in a single 

cut. This gives the capacity of two machines at 

the expense and in the floor space of one machine. 
Catalog? 


The Hurlbut, Rogers Machinery Co., So. Sudbury, Mass, 
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ELIMINATE WASTE MOTION | 


The remarkable “‘backing-off device’? which is a special attachment cr the Flather 
Lathe, supplied when ordered, removes all waste motion. It consists of two shafts : 
operated by gears at either end, with face cam and hardened roll attachment. : 
This is one of the exclusive features of Flather Lathes that boosts shop produc- 
tion. There are others, too, about which you should know. 


Write and Ask Us to Send You Details. 


Flather & Company, Inc., Nashua, N. H., U.S. A. 
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“Reed-Prentice” 
Lathes Are Right 





Get 
Descriptive 
Booklet 
No. 10 


2 





OR any work that can be 

held in a two, three or 
four jawed chuck, such as 
small castings and forgings, 
nothing can surpass this new 
Wells lathe. Rapid and ac- 
curate to a degree—equipped 
with Taper Bronze Ring 
Oiler Box capable of 4000 
r. p. m. without heating. 








VOCUEEEROUUEREOSTOROOEREEDOEEGOERODOGEREDOAEOOT CEC OOUEE ROUT ROOCEROOEEEDOOOEOONS 







The Reed-Prentice Line of Lathes consists of 











Standard Engine Lathes, Tool Room Lathes, Heavy 





TU 





Duty Double Back Geared Lathes, Motor Driven : 
Lathes, Hand Lathes, Plain Turning Lathes, Manual : 
Training Lathes. The well known Reed-Prentice 

Quick Change Gear Mechanism, the easily-ad 

justed Taper Attachment, Lead Screw Cut trom 

: special lead screw steel and guarangeed for extrem 
accuracy, Micrometer Dials on rest screws, E 
S Thread Chasing Dial, Relieving Attachment : 
and Steel Oil Pan are features of Reed-Prentice 
equipment, which makes them favorites in Tool 

Room and Manufacturing Work. 





VUUDUEUEDEDORUEOEONOODECEEOEOODEAOEDEOEDOEOEDODORONDOROEUEORGEARO RONEN EOEOOED 





COUDADOEOEOEOAEUEOEDA DUELS CEDEOEDEDECORCELOU EO EEOOROOOONOOONAS 





Write for the Latest Reed- 
Prentice Bulletins on Lathes. 





Watch for our doubie-page ad. next week. 


REED-PRENTICE COMPANY 


WORCESTER MASSACHUSETTS 


irnentonenenenernt 


"PIMTSBU 


You can push on all the speed the tools will . when 
you are working on a Pittsburgh 32-in. Double Back 
Geared Engine Lathe. Details about construction and 
range are contained in the Pittsburgh Bulletin. Write 
for a copy. 

Pittsburgh Machine Tool Co. Braddock, Pa. 
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SUPPLDADUAUAADAAADAALONNNAAAOLNOAAASDSLASAAADANAOEENAATAUOONE 


MAXIMUM — EFFICIENCY | 


obtained by using this new 


_ HIGH SPEED DRILLING MACHINE 


Equipped with Annular Ball Bearings 
Can be run continuou te 


10,000 R.P. M. 


throughout 















Drives high-speed 
drills to capacity of 


steel. 

Gives long service 
under severest con- 
ditions of modern 


— 


end practice. 


Ke 


Capacity of chuck, 


3 ‘Ad -. 

”" drill. 

Bulletin 502 contains 
c mpl le detatls and 
specifications. 








Send for 


BUILT BY 
Leland - Gifford Co., mxsSTU's-A: 





VUCUALONTOEUDERU EEO TEO EEO OAUEEOEESUDCDEOU EON DONO EEOUEOUOERONUDEOTREDAOOECONEOUEROOEEOOAOEEOUAOOEGDODEGEEGERAEREOEROEOOORROEDONEOLOOOLORODEOEROEEOOEROONEOONS ETL 





PU TTT TTT TTT 


BAKER 


No. 314 
HIGH SPEED DRILL 
Capacity—Drives 3” 
High Speed Drill 
in Solid Steel 










FACTORS 


in Modern 
Machine Shop 
Equipment. 


YOU can't AF- 
FORD not to 


forDRILLING, 
BORING, 
REAMING, 
FACING, 
TAPPING AnD 
FORMING. 





tion 
Small Floor 
Space 
Low Installation Cost 
Lowest Labor Cost 


Accurate Results 








May we for you? 


BAKER BROTHERS, TOLEDO, 0. 


DRILLS 


IMPORTANT | 


install Bakers : 


High Produc- 


We Can Prove It 
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Colburn 











CU 


Drill Press 
at punch press speed. 


HE COLBURN Heavy Duty 
handles drilling 
And it is this kind of drilling that lets you come 
through with all the profit due you. 
We would like to submit proof. 


sine 


Bulletins of 6 sizes sent on request. 


_ Colburn Machine Tool Co., Franklin, Pa. 
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Drill a Lot of Holes in the 
Time Taken to Drill One 


That’s the best pay- 


ing method, and the 


one which is being 
adopted by leading 
manufacturers. They 


are using Hoefer Aux- 
iliary Heads to do it. 
For example, the 
Packard Twin Six, 
talked of 
car, depends upon 
Hoefer Heads in 
certain stages of its 


the most 


manufacture. 

It will pay you to 
look into Hoefer sav- 
ings. Send us your 





drilling layouts and 


write for catalog. 


aren Mre.@ 


Freeport, III. U. S. A. 
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Instant Adjustment of 
the Spindle to .001' 


a Mueller Radial Drill responds 
The head 
is traversed at the arm by means of a double pitch 


The spindle of 
stantly to the touch of the operator’s hand. 


screw, and the operator can speedily bring the spindle 


to any desired position—within .001” in any direction. 


Mueller Radial Drills 


The spindle has 12 changes of speed, all 


instantly obtainable without stopping 


the machine. 

The Mueller Radial 
enough to drive large 
into steel under extremely 


Drill is powerful 
high-speed drills 
heavy feeds 
without vibration. 


Other interesting and valuable in- 
formation is found in our latest 
catalog. Write for your copy. 


The Mueller Machine Tool Co. 


it 












Radial Drills and Lathes 
CINCINNATI, OHIO 
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mt 





by always on-the-job geared pumps 
You will like these points, too 
with large oil channels piped to a cutting lubricant re 
lever operates through pinion meshing with an internal gear civ 
—eight independent changes of geared feeds and sj 
operator from front of machine 

This 20” Self Oiler drives high speed twist drilis | to 1)’ 


830 CHESTNUT STREET 
AGENTS: 
permease and Vienna 


A Morse Co., 
Shoten, Tokio. France 
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Ceeeeeateecccegeggogige 


SECURADUROEDLOOETOORODEROOROEDOROO EOE AOOEOOEOOOTEN NG 


~ A= rit ie at ue 


LY 


= 


Ws 


PUGDREAERAGGODRORAODERELECULOGCEREADERORUALADGGREEATE LATHE Oti rent 


~ 


soeeenent 





Self-Oiling All-Geared Gang 


ry bearing (excepting spindle sleeves and cross spindles) is self-oiled—-operated 


Spindle with improved automatic stop—tables 
at bac star wheel 
ratio of 4 1t 

control of 


ser\ Ol 
ing 
1 instant 


ds it an 





to their working capacity 


Fuller details in our bulletin. SEND FOR YOUR COPY. 


I rated 
Barnes Drill Company, “"3533" 
ROCKFORD, ILL., U.S. A. 
2, Cologne, a/Rh 
ifiths & Co., London, 
Canadian Fair- 
Roku Roku 


Germany and Austria: E. Sonnenthal, Jr., ¢ 
Great Britain G. W. Burton, Gr 
Limbourg Freres, Brussels. Canada 
Winnipeg, Toronto and Montr Japan 
R. 8. Stokvis & Fils, Paris 


& | 
Litd., 


Belgium: G 
eal 
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Maximum Economy 





is assured in the 
sensitive drilling 
of hol upto, , 


in diameter by 


Henry & 
Wright 





Ball-Bearing 
Drilling 
Machines 
We furnish a free 
chart ng 
tl 1 
ca feed 
ta ior 
me i ™ ~ 
ing simp) 
gu ican great 
ly " your 
pr ion ind 
re a é ider- 
a ‘Ving in » drill 
ing costs 
Send for our 
: latest catalog to- 
No. 4 Class L, 8” overhang. day. 


The Henry & Wright Mfg. Co. 
- 760 Windsor St. Hartford, Conn. 


DOMESTIC AGENTS- am. Clarke & Co York, Boston, Buffalo, 
Chicago Ww. i Shipi Machin ( The Bour Philadelphia Chas, A 
Strelinger Co., Detroit Mic h Colcord-Wrie ht Machinery Co., St. Louis, Mo 
Brown, Zortman Ma hinery Co ne ) 

FOREK AGENTS wi Son . & Co., Malmo, Sweden, Norway, 
Copenhagen City and Fre« port G “Kor epper 1 & Co... Moscow, Russia Ing 
her le Vaghi, Milan, Italy Bevan & x irds, Propt L1d., Melbourne, Aus- 
t The ied Machinery C« f ame rica, Zurict Switzerland Vienna 


stria-Hungar 
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No Wasted 


Power 
Write 


for 
Catalog 


Taylor& Fenn MulTti- 
ple Spindle Drilling 


Machines can readily 
ao 


VOUALEUREDUCUDEOUEEASLORSODUOEOEOAEEESELEAEOSADOOROOOEPEDDEODD: 


un 


handle high speed 
drills efficiently. The 
drive is through gears 


i 


rena 


and silent chain so 
that there are no short, 


tight, slipping belts to 


Ti 





cause trouble 


Made in 1, 2, 3, 
t, Sand 6-spin 
dle designs 
Three speeds 


The 
Taylor & Fenn 
Company 
Hartford, Conn 


Builders of Special Ma- 
chinery, Drilling Machin- 
ery, Disk Grinders, Water 
Tool Grinders, Spring Foot 
Presses and Bench Lathes 
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An Emulsifying Cutting Oil of Merit 


CUTS IT can be mixed with water, hot or cold, without the addition 
of Alkali 

CUTS IT will go farther and do better work than any other Oil on the 
market 

CUTS IT can be mixed on the basis of 4 parts water to 1 part Oil, and 
in many cases an additional quantity of water can be used 

CUTS IT is made so that it will not only lubricate, but will keep the 
metal cooler than any other Oils of a similar character 





will not separate 
Sample and prices sent upon request 


Miller Manufacturing Company 
668 Eddy Street, Providence, R. IL. 
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Tap A Ton Of Tapping 
On Tuttle Tappers 


While comparatively light 
machines, Tuttle Tappers are 
in no way limited in quantity 
productions of accurate tap- 
ping. 

The perfect mechanism responds 
quickly and gives finished operations 
in less time than it takes to start large 
machines. Whichever way you look 
at it, Tuttle Tappers are profitable in- 
vestments for any shop. Made in two 
styles, hand and foot lever operation. 
Write for the Tuttle Booklet and you'll 
tap on “Tuttles.”’ 


EVANS STAMPING & PLATING CO., Taunton, Mass. 
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As We Required Very 


Accurate Presses 


to do our own work on book stitching 
machines we built our line of Sigour- 
ney Drill Presses. 


UOCEEUAURDOODUGRTADEAOUDEERGEUSEDEDAASSEDDEADEDED 


They are machines of unequalled 
construction and finish. The spindles 
are all carefully fitted and lined up 
with the table. We guarantee them 
to run practically true. 





Made with one, two, three or four 
spindles. Write for Illustrated Catalog. 


The Sigourney Tool Co., 
Hartford, Conn. 








SOUUUNEDEDNOE DEORE 


Colton Filing Machine 
$55.00 F, O. B. Detroit 


Our own shops couldn't get filing done 

at the rate we wanted with machines 

we knew of. We built this one and it’s 

one that you had better try. 

protected files instantly 
better bearings—absence of 
ali features that will help 


Parts 
changed 
vibration 
you 
Bulletin on request. 


Arthur Colton Co. 


Jefferson Ave., Detroit, Mich, 
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A Trouble-Proof Joint 
That's the kind you get if you Insist | pon 
WA OTTRY ro 
DART UNIONS 
They're the kind that stay perfectly tight under 
all service conditions Bronze to bronze seats 
can't corrode That's why Send for /ree 
sample, literature and price list No. 20 
E. M. Dart M’f’g Co., Providence, RI 
The Fairbanks Co., Sales Agents. —Canadian 
Factory, Dart Union Co., Ltd., Toronto 
Ask your dealer for prices. 











“HOLE HOGS” are Money Makers 


“HOLE HOG” Multiple Drillers and Cylinder Borers 
time, money and space. 
Tell us your requirements. 





pay big dividends. Save 
Let us figure with you 


MOLINE TOOL COMPANY, 





Moline, Illinois 








are the only multiple drills that per- 
mit the drilling of large and small 
simultaneously at correct 
prints for 


holes 
speeds. Send us blue 
production estimates 


See our advertisement in June 10th issue 


NATIONAL AUTOMATIC TOOL CO. 


Seventh and South N. Streets, Richmond, Indiana, U. S. A. 
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. 
Supremely Effective 
Let us prove to you that there’s a more economical mae 
Chine than you're now using. 


The “Gang” Radial Drills 


motions—one cover proe 
rigid and true. 


Cincinnati, Ohio 


One lever controls all spindle 
tects the head mechanism. Perfectly 


The W. E. Gang Co 
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[ We Concentrate On 


Building The Finest | 





DIE, JIG 4N>D FIXTURE WORK 





in strict accordance with your plans and specifications. 
The work turned out by us excels in extreme accuracy and uniformity. 


Deliveries are guaranteed. Splendid shipning facilities give you ad- 


THE COLUMBUS DIE, 


vantageous freight rates to all principal points, 
We also do accurate Blanking, Trimming, Forming and Sub- 
press Die Work. 


41010) ENG 5 lip ne) 
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The Deep Jaws You’ve 
Been Looking for 


are a prominent feature of the Marvel Drill Press 
Vise. The jaws are deep and strong with sufficient 
overhang at one side to accommodate the long up- 
right pieces that usually cause so much trouble. 
Sufficient strength for all ordinary uses—but not 
too heavy or cumbersome for convenient handling. 


Two sizes: 5”’ and 8” jaw openings. Price $9.00 
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and $11.00, respectively, f.0.b. Chicago 





Catalog’s ready. Shall we send it? 


tneeennanins 


Armstrong-Blum Mfg. Company 
347 N. Francisco Ave. Chicago, Ill. 
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Standard Vises. 


Scientifically Made For Strength © 


TO 


snenaneanananenns 


me 


ATHOL MACHINE Co. 
ATHOL, MASS. U.S.A. 











Machinists’ Stationary Base Bencn Vise. 


THEE 


broken. But 


we 


No one has ever made a vise that cou/d not be 
Standard Vises are made as nearly unbreal possible. 
They come to you guaranteed against material or 2 
workmanship and against breakage under reasonable usage. 


The user to be the judge. 


We also mak 
Castings. 


ibk 


cdictiective 


Grindstone Frames, Machinists’ Tools and 


Write jor our Catalog. Read Warranty. 


Athol Machine Co. 
Athol, Mass. 
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The Star Combination 


Vise 





This combination Machinist's and Pipe 

has ample weight and strength and is fitted 

with removable jaws are 

made of a special grace wive 

maximum service Write for our new booklet 
Vises 


Fulton Machine & Vise Co. : 


pipe jaw hese 


f steel and will 





101 West St., Lowville, N. Y. 
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With Jig Attachments Without Jig Attachment 
THE GRAHAM MFG. Co., Providence, Rhode Island 


Germany, Austria, Scandinavia, A. Kayser, Berlin, France, Italy, Spain, Holland 
Belgium, Fenwick Freres & (o., Great Britain, C. W. Burton, Griffiths & Cx 





SULDEDGEDEEREGEbOntOnioE 


VISE 


For Your Driller, Miller 
Shaper or Planer—3 Sizes eal 
Our Other Tools—Drill ¢ 
Speeders and Kauri 
Holders 


TT 








ea 
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Reed Vises 


COPUCOUUUAOEDEUEORUAEDEDETEGEnnOnE 








TOCOUEDODEDETEOVONONOTTEDEDOEOT ENON ENEEOOONERE TON ee eceRCnORD 





03 9.4W 03934u~ 


Absolutely Guaranteed Against Breakage 


Write for catalog 


Reed Manufacturing Company, Erie, Pa., U.S. A. 
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The Niagara O 
ne Dlow—I|hats 

Double Crank 
Back Geared i One blow on a Waltham Sub 

ress cuts every hole and tooth 
Power Press in . kinds of intricate pieces of 

work. 

is a tremendous saver on gang 


It’s made with gap 
fitted with gang 
fust- 


punching 
and can be 
punching die for holes ad 
able between centers. 


Let us send you the illustrated 


Niagara Machine & 


Tool Works 
Buffalo, N. Y., U.S.A. 





Every piece is absolutely cor- 
rect because there’s nothing 
that can move out of alignment 
whether the job is one piece or a 
thousand 


TUATSECDOEDUGEDOGODADNCORTAOEOODEEOONONTROODE DAO ROEt OO NON eon boRO NN ERE 


Write for details NOW. 


Waltham MachineWorks 
High St., Waltham, Mass. 
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“Show Me,” 









said the Superintendent, to one of 
our engineers, “how I can save 
money by substituting stampings in 

place of castings and thus cut out 
cost of machining, and my business is yours.” 


of our satisfied customers now. We can 
Will you let us try? 


the 


He is one 
do the same for you. 


COCAAALEDGGDOGORRGAAaAEEOAAY 


Write for details. 


THE ACKLIN STAMPING CO. 
1647 Dorr Street, Toledo, Ohio 


wn 


The Beche Air Hammer 


Hammer and compressor one 
cinplete unit. 


NAZEL 






Engineering and 


Machine Works 
4041 N. 5th St. 
YHILADELPHIA 


More 
ical 
steam, 
powerful 
springs, 
efficient 
either. 


econom- 
than 
more 
than 
more 
than 


Built in 6 sizes, 
Belt or Motor. 


Write for 
Catalogue. 








CUPPEEREEDOOCOT ODODE) 


Me 


“Rapid acting hydraulic 
drawing presses, pierc- 
ing presses, pumps, and 
accumulators for mak- 
ing shells, etc. High- 
pressure fittings, and 
valves. Q..ick shipment.” 


Send for our illustrat- 
ed catalog today. 


Charles F. Elmes 
Engineering Works 


1001-13 Fulton Street 
CHICAGO, ILLINOIS 


—— 
=| 























Scientific 
Cutting 
Lubricant 








Write for Bulletin A-30 
Crescent Oil Co.,30ChurchSt.,N. Y. 
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Sheet Metal Stampings 


Light Drawn and Flat Work 
Washers, Cable and Pipe Clips. 
Literature on request. 


The Kales-Haskel Co., Detroit, Mich. 


ee 








Covington 


Punches, Shear and Bending Rolls 
Sold in U. S. A. by 
Manning, Maxwell & Moore, Inc. 
Covington Machine Company 
Covington, Va. 80 Wall St., New York 



















Presses 


There is nothing to offset the saving when you in- 
vest In an Atlas Press. You get two presses fer the cost of one 
when you install Atlas Presses. Write for the Atlas Bulletins. 


Atlas Press Co., 317 N. Park St., Kalamazoo, Mich., U. S. A. 
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GEUDER, PAESCHKE & FREY CO., 
ih 


G.P&FE Servi 


SPECiac SramPINGS 


More than thirty-four vears’ experience in drawing, spinning ane stamping 
metals and a plant covering more than fifteen acres of floor space enables us t» 
eo dificult work right Send blue prints or samples fcr estimates 


1301-1700 St. Paul Ave., MILWAUKEE, U. S. A 











CUTE 
RRO PRESSES 


METAL 


L 


4G BA MEET 


“spree Niakiloe Co., BRIDGETON, N JERsty, U 's A 
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The Sheet Metal Shop finds in 
THE “TOLEDO” 


Arch Power 
Presses 


a new measure 
for press _per- 
formance,  de- 
sign and value. 
The unusual ef- 
ficiency adapts 
these presses to 
many classes of 
work on pieced 
tinware, ranges, 
stoves, ovens; 
for long stroke 
deep forming 
and = reducing; 
operating pierc 
ing and blank 
ing dies, etc. 
Slide has extra 
long and rigid 
bearings and, the whole construction is strictly up 
to the Toledo Standard. 





Built with or without removable front and upright 
or inclined. 


The Toledo Machine & Tool Co. 


Toledo, Ohio 





COVTADNDEDDT END NcDAENTNON ENDO TENET 


There is a size that will 
successfully meet your ex- 
act requirements 


Presses with correct 
proportions for use in 


the manufacture of 
large sheet iron and 
steel goods. The large 
diameter shafts and 


well gibbed slides allow 
quantity production 
that’s profitable. 


BLISS 
Double - Crank 
Presses 


Adapted for the eco 
nomical manufacture 
ot vapor stoves, 
wrought iron ranges, 
agricultural imple- 
ments, paneled ceilings, metal doors, window frames 
and sashes, metal furniture, shingles, drip pans and a 
similar class of goods 





150 different sizes and styles. 
Catalog 9%-A on _ request. 


Visit our exhibit at the Panama-Pacific Interna 
tional Exposition, Machinery Palace, Block 16 


E. W. BLISS CO., brockivn NYS USA: 


622 West Washington Boulevard. Detroit Office 
Offices in urope: 100 Boulevard Victor- 
Pocock St., Blackfriars Road, London, 8. I 


Chicago Office 
Dime Bank Building 
Hugo, St. Quen, Paris 


PULDOGEOGUREDODACDONODORODODODOOUEUEORGOON OOOO EO NOOOND 





TOODLOUEUSOODUSOROROOEEGEREDDEUEOOOEN OND 


renee 


TTL 








Power Punching and 
Shearing Machinery 


of all kinds and 






r. ~~ as KT 
) } { N ' 
" ’ A Sizes. 
4 s ® . Belt, Steam or 
YN 


é | ») Electrically 





| 
Driven. 
For Light or Heavy 
Work. 


Designed and 
manufactured 
by 


(Heavy Bar-[fron Shear, Electrically Driven.) 


& Allstatter Co. 


milton, Ohio, U. S. A. 


The Long 











sity 


BUYING A PRESS 


The same care should be exercised 
when buying a pe as when buying 
any other type of machine. 


It is true that weight is an important 
factor but many designers carry this 
feature to extremes and often sacrifice 
convenience of operating and other 
features which govern to a great extent 
the output of the Press 


You owe it to yourself to investigate 
the AMS line of Presses when in the 
market. Address “Dept. P’’ for 
leaflet on the style press you 
desire. 


Max Ams Machine Co. 


Bridgeport, Conn. U.S.A. 














tonne 
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Builders of 
Hydraulic Piercing 


and 
Drawing Presses 
Pumps and Accumulators 


for Manufacturing 


SHRAPNEL 
SHELLS 


Latest Improved Design 
insuring rapid and 
satisfactory production 


Quick Delivery Guaranteed 


Write for Information and Prices 


International Steam Pump Company 


Snow Steam Pump Plant 
Buffalo, N. Y. 


Branch Offices in all Principal Cities 


UU 


LEELA 


TELL ET 


POUNEDODDN NODA EDODED OR NOON RCONRREUERROEDODUNEOOENoRO TOOT 
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: A Stronger Set Screw 

: N _——- H Reasonably Priced 

: Oo reju 1ce ere The Eagle Safety Set Screw 

= We make over a hundred different styles and sizes of is made from selected bar 

2 furnaces. If one of these fits your conditions best, all stock, strong enough to tri- 

= well anc oom 10 our e eer zr dep: en . 

= a = Faw. why ~ Re hn . -— npuaeting Capertment umph over every strain to 

Z ‘ which it is exposed under ac- 

= GILBERT & BARKER tual service conditions. It’s 

: C d F | Oil F reasonably priced, too. 

: $ ‘ 

3 as an a ue ! urnace Get our illustrated catalog 

: are the result of 50 years of furnace building. We are and see our prices. 

= the pioneers in the making of fuel oil furnaces. one 

= long list of customers is the best evidence we can offer e 

= us to satisfactory service Progressive Mfg. Co. 
Write for ‘‘Catalog 21.”" It 

= has the whole story in it. TORRINGTON, CONN. 

: awn 














- There’s No Dangerous Slip 


An absolutely tight grip is secured on every nut if 
you use the genuine 


“COES” 
WRENCH 













Gilbert & Barker 


Mfg. Co. 
11 Union Street 
Springfield, Mass. Fully 30 per cent. stronger 
than other wrenches. Backed 


by 74 years’ experience in high 

grade wrench making. 

The ideal wrench for service in the 
modern machine shop. Made in many sizes 

from 6 inches to 6 feet long. Write for your 

copy of the *‘Coes'’ Wrench Book. 


Coes Wrench Co., Worcester, Mass. 


AGENTS—J. C. McCarty & Co., 29 Murray St., New 
York. John H. Graham & Co., 113 Chambers St., New 


York, or your dealer. 





POLAAADDAADANAUUNGOANAAGO SERA OGARALUDNRODARROGALONEAOOONGOEEANOOEND UU 








To Prove Our Claims Let Us | GEM PATENT 
Engrave Your Plates OILERS 


And show you what the Gorton are sold under the comprehensive 
Gem Guarantee that absolutely 
insures the most perfect oilers 


Mun 


Engraving Machines are doing 





js for others, and what they will do aoiin 
for you. MW e will make no charge, ‘They have a cleaning device to 
: and we will tell you how long it keep spout free from all obstruc- : 
took us to do it. The results will tions, and many other features of 
interest you. Drop us a line value. Send for catalog. Oil right! 
and let us send booklet and full Gem Manufacturing Company 
: particulars. 3257 Spruce Street ¢ 
1 : . : Pittsburgh, P U. S. A. 
Geo. Gorton Machine Co., Racine, Wis. Eli gente A. Jones, Pollard & Shipmant 
Co., Ltd., Church Gate, Leicester, England, 











BLUEPRINTS 
The WICKES 
Continuous Electne. Sells at half the price. 
Uses half the current of others. Perfect 
prints up to 48” in width and of unlimited 
length. 
WICKES BROS., Saginaw, Mich. 






WRENCHES ? 
Write for 
Catalog. 








BEMIS & CALL 
Hardware and Tool Co. 
Springfield, Mass., U.S. A. 





Bat 


MARK 





MOA MAMMALALALAS0000 8460000000 UU LdAUAOEOUNAAAINLAIIEAS 








} fil 99 
Thandie on’ the market, ‘The Doctor 


handle on 

Why? Because the heavy steel 
ferrule which is firmly locked 
to the wooden portion by a 
patented device gives many 
times the service life of ordi- 
nary handles. If you are 
having file handle trouble, 
send for ‘“The Doctor.” 


Made in 5 sizes. Samples 
Free to Firms and Dealers. Doane Mfg. Co., Boston, Mass. 
English Agents: Theo. Butler, Ltd., 149 Queen Victoria St., London. 


TOOL CASES for Machinists 
and Toolmakers 

You need one of the many styles shown in our 
free catalog. They are the best built cod 
most practical on the market and it's the up-to- 
date way to keep tools in good condition and or- 
derly arranged. We ship direct to you and guar- 
antee satisfaction. Send for the catalog now. 
Mfrs. of Mechanics’ High GradeToo! Cases, 


y “aon 25-31 Columbia St.“ 
ft§ = Dayton, Ohio 

















See 
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Popular 
Fountains 
for Factory 
and Office 


Don’t delay installing 
your drinking fountains 
until you get a big surplus 
laid aside. 

The M. E. & E. Co. San- 
itary Bubbling Fount: 1ins 
answer every 1equirement 
and the cost is within the 
reach of the _ smallest 
plant. 


We have a line of foun- 
tains to meet the needs 
of every plant and can re- 
fer you to some of our in- 
stallations in your lo- 
cality. Furnished plain or 
ice-cooled. Write us. 


Send for Catalog 


Send for our complete Cat- 
alog, showing our Wash 
Bowls, Metal Lockers, All 
Steel Stools and Chairs 
with Inset Wood Seats, 
Stock Storage Racks, Met- 
al Shelving. Metal Vault 
Fixtures, Improved Soda 
Kettles, 40 and 60 gallons, 
Water Heaters and In- 
stantaneous Mixers, Foun- 
tains, Work-Benches and 
Bench Legs, Drawing 
Stands, etc. 










teeeneceeae 


Manufacturing 
Equipment & 
Engineering Co. 
209 Washington St. 
Boston, Mass., U.S. A. 





TOLAUEEAEAUEUEAD LA EAUOE OR EEA TRAD EAE EE LEAD EOSDEUADTERAAEAEDAO AED SAT ERAGE EEO DEOOEUG EEO UEE EGU EAOO ENO DENOEAORAORNOERO DEN OREEAOEOEEOOORNOON 








“NEW BRITAIN] ” 


TOCK RACKS 
AVE SPACE 


Eliminate the waste of time 
and energy involved in locating 
and end hauling the desired size 
from the old style stock rack. 
Made in both single and double 
hook types, the former (illus- 
trated herewith) designed to be 
placed against the wall. 
had with 
and are so designed 
cannot be overloaded 
double - hook type, 


They may be two or 
three posts 
that they 
Capacity, 
seven tons. 

The graduation in the length of the 
hooks—long at the bottom and short 
at the top—facilitates removal of stock 
vertically if hoist and runway service 
is employed 








Single-Hook 
or 
Wall Type 
Stock Rack. Our Shop Furniture Book- 


let tells the whole story. 


The New Britain Machine Co. 


Shop Furniture Originators 


20 Chestnut St., New Britain, Conn. 





trecerensegt 


veeert 
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>} 
eal 
OY 
Write in for a free sample quantity of 
Minolard, the universal Cutting Oil. 


A trial will prove its value. Just send us 
a postal today for the free trial quantity. 


The White & Bagley Co., 


Worcester, Mass., 
U.S. A. 











100 Blows a Second 


The Dayton Swaging Ma- 
chine transmits from 2000 to 
6000 blows per minute 
through movable faces or 
dies. This rapid succession 





blows amounts to an al 
most constant pressure that 
kneads the metal into the 
desired shape 


of 


Write for Catalog. 


EXCELSIOR NEEDLE CO., Torrington, Conn. 


Ltd., White Friars Lane, Coventry, England, 
Fenwick Freres & Co., 8 Rue de Rocroy, Paris, 
Italy, Belgium, Spain, Portugal and Switzerland 





Coventry Swaging Co., 
Agents for Great Britain 
France, Agents for France 


COLDODUEEROODGDERAOCEDOCUEERDEUOLGEOOENEEEGUAOGORaOOOOND 


> 





AEC 








APRALEADODLAGDUUEDREAEAADALAAARULA GREED OREO OORQDEREET EEE Eb eoEnD 


THE JOHANSSON 
SNAP GAGE SYSTEM 





Made in 


21 sizes 
oa 8 
No be 

11—1"2 





UOTTAADOONECODUORG ONL ERODDAEAREOONREOOEOEEOOHOOOOONES 


CUOOUOEDOOLEROOGREDOORAOOONEOOAROOCOOND 














rhe Johansson Adjustable Limit Snap Gage for the shop, em- 
body tlh ume idea as the Johansson Combination Standard 
(;ages for the tool-roor to wit vhenever a Snap Crage t required 
no matter what size, it is ther ; 

For instance, the sizes Nos. 2. 3. 4. 5. 6 ll take care of any dimen 
sions between }’ 2”, and there are 15,000 to choose fron 

You are sing both tir and 1 by aking your wh Snap 
Gag SF mal our preposition by sending for our circular 


Gronkvist Drill Chuck Company 


20 Morris Street JERSEY CITY, N. J. 


LETOCUOELEEOULEOTEDORALTOTEDELOORETETORSEEETOSOOOTEEIETO ITA. 


ONnONENAAOECAaRONEON Ent 


sanetinanons 
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Write for 
Catalog ‘“M” 


We want to place cur 
catalog ‘““M” in the hands 
ot everybody interested in 
Pipe-Threading and Ciit- 

3 ting Machines. 
f~ Over half a century 

: in business means 
something. We 
illustrate our No. 5 

Macnine for 
Power and Hand. 
Let us start Cata- 
log ““M”’ your way 
—at once. 







D.Saunders’ 
Sons, 
Yonkers, N. ¥ 





Cut Your Shop Costs 


Nobody would think of putting 16-inch 
lathe work on a 30-inch lathe, then why 
leave small parts on a large Milling Machine? 
A Steptoe Hand Miller or small power feed 
can be handled quicker and will cut your 
production cost. You will have less money 
invested in your 
Milling Machines 
and have more ma- 
chines to do the 
work. 

That same prin- 
ciple applied to 
your small planer 
work will cut the 
cost of planer work. 

A Steptoe Shaper 
will do the work 
faster because it can 
be handled quicker. 


THE JOHN STEPTOE COMPANY 
Northside Cincinnati, O. 











Acme Results 


mean faster work, lower 
cost of operation and 
less time consumption 
on Bolt Cutting and 
Pointing, Nut Tapping, 
Bolt and Rivet Heading, 
Forging, Rotary Thread 
Acme Machines are unequaled for work of 





Rolling, etc. 
that sort, and Acme results are worth getting. Catalog? 


THE ACME MACHINERY CO., Cleveland, Ohio, U.S. A. 


Messrs. C. W. Burton, Griffiths & Co., London, England. Messrs. Schuchardt & 
Schutte, St. Petersburg, Kussia; Berlin, Germany; Stockholm, Sweden Alfred 
H. Schutte, Milan, Italy; Brussels, Belgium; Paris, France; Liege, Belgium; 
Bilbao, Spain; Barcelona, Spain; Lisbon, Portugal; Cologne-Deutz, Germany. 
Schuchardt & Schutte, (Vienna) Austria, Hungary and the Balkan States. 


Kelly Shapers 


Have the advantage of being the sole machine 
tool product of an organization of specialists. 
They possess correct design, unusual accuracy 
and are easy to operate. Three sizes single 
geared, four sizes back geared. 


Write fora Catalog 





The R. A. Kelly Company 


Makers of Shapers only for 25 years 


P. O. Box 488 Xenia, Ohio, U. S. A. 


i. 











No Resetting to Mill, Bore or Drill at Angles 


Moreover, no matter what the angle, the operator is always looking 
directly down at his work. This means faster and more accurate 
drilling, boring or milling 

If you are interested in these subjects be sure to write for our booklet, 
“What Knight Millers will do for you.” See first issue of each month for 
more complete information and details 


W. B. Knight Machinery Company, 2000 Lucas Ave., St. Louis, Mo. 





STeeeeeee ate 


Coming Next Week 


“The Railroad Shop Special’”’ 


When you get next week's issue of the American Machinist turn to 
our page advertisement, ‘““The Railroad Shop Special’’—there’s a 
story there of profit and interest to every railroad man desirous of 
securing increased and better production at lower cost 

















National Keyseater 


made in 20 different diameters for your drill press 
Ls ® ’ 

They cut internal keywaysfor straight or taper key 
1. . is 
The tool to use for duplicate work. 


5000 in use. Ask for booklet M. 


NATIONAL MACHINE TOOL COMPANY 
2270-2272 Spring Grove Avenue, Cincinnati, Ohio 
Foreign Agent: Alfred Herbert, Ltd., Coventry, Eng. [a= 











mls 








Smith & Mills 


Morton Mfg. Co., Muskegon Heights, Mich., U. S. A. 
Company, 
Cincinnati, Ohio, 


SHAPERS <==: 


Foreign Agents—C. W. Burton, Griffiths & Co., London G. & F. Limbourg, 
Freres, Brussels. Van Reitschoten & Houwens, Rotterdam. Gleanzer Perreaud 
& Thomine, Paris. Stussi & Zwiefel, Milan. 








ATLN Key Seaters 


Eight sizes from , to 5’’ Capacity. 
Made by 


CHATTANOOGA MACHINERY CO. 


Chattanooga, Tenn., U.S. A. 


BTU ed 


“OHIO” SHAPERS 


PLANERS 22” x 22” to 42” x42”. SHAPERS 14” to 28’. 


THE OHIO MACHINE TOOL CO., Leighton St, Kenton, Ohio, U. S. A 











* 
’ 


We are manufacturers of Lincoln Type Milling 
Machines, Bench Milling Machines, Hand Mill- 
ing Machines, and a line of reliable Screw and 
Lever Vises. Get our circulars and prices. 


The Carter & Hakes Machine Co., Winsted, Conn., U. S. A. 








Send Us Your Inquiries for 


BOLT, NUT, FORGING aAnpD 


WIRE NAIL Napaieen 
MACHINERY TIFFIN OHIQUS.A. 
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No Idle Running. Always on the Pull 
Constant Broaching. Two Geared 
Speed for Light and Heavy Work. 






Driving Screws Protected 
with Housing. Patented. 






Specialists 


on 
















TOOLS 


Write for 
information 
and 


particularly 
Catalog 


Don’t forget the J. N. to 
. get the right machine 


J. NN. LAPOINTE BROACHING MACHINES 


are made in five different sizes, eleven different types, but our double machine as per above illustration 
arranged with belt or motor drive is the winner wherever installed and offer same on 30 days’ trial to 
prove above claim. 


J. N. LAPOINTE CO. New London, Conn. 


BROACHING 


HET ee enter 


TCL LEE LLLLELLELLLLLEL 


COCCETECDEOUECNOCOOEON ORONO EOE EOEDENHOGEET 


HENNOAENAO NOON OHONCOLENCENOnEREOECEOOOeeNNoOtONOND 
































# = E 
Peerless, . : 
P.D.Q.C. and 7 
Duplex : : 
The Peerless Adjusting Mechanism is the fea- : : : 
ture of the die-head. Simple to adjust, and : : : 

when set for a size, stays set until you want it =: : 
changed. Send for catalog. 2 3 
Bignall & Keeler Machine Works — - 
Edwardsville, Ill. F : 
1h Production © 
“STOEVER” 
E E on rush orders which require a high degree : 
Dp | Pp E NMI A of accuracy by using “Briggs Millers : 
for milling operations. You will then be : 
The machine with 25 per cent. greater capacity, size for size. assured of satisiactory work. I he rigidity : 
TREADWELL ENGINEERING CO. of this machine is but one of the many : 
88 West Street New York features which will help to increase your : 
production when installed in your shop : 
Write for details. They will interest you. ; 

PIPE THREADING 
MACHINERY. Gooley & Edlund Inc. 
; Hend ang se 8 Co | d N Y 
ipe Cutting Off Machines 
Pipe Couplinns for Gas om rt and, ™ 
Standard Engineering Works Brussels, Turin, Budapest and Halkan states: CW. urton, Grimiths @ Co. 
Ellwood City, Pa., U.S. A. Gabe ‘Sealn Ee 

1012 Chemical Bidg., St. Louis, Mo. = ae i 
— “1h 
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Plain Spring Ratchet Leather 
Packed 
= Spring 
= Comp. Marine 
Fe EMPRESS 
OIL AND GREASE CUPS 
BOWEN MFG. CO., AUBURN, N. Y. 
Invisible Catalog ‘‘H’’ on Application De Lure 
Ratchet i R , 
aft, b. of. Pm > J = Se. = u oftite, Pe eo 


Expert Metallurgical 


Inspectors 


Furnished Everywhere 
Souther Inspection Service offers expert representation at places where your 
materials are being manufactured Brass, copper, aluminum, tron, steel; 
bars, sheeis, forging and castings. Water works supplies, valves and pipe. 
The inspection of export shipments is solicited. Tell us your requirements. 


THE HENRY SOUTHER ENCINEERING CORP., Hartford, Conn. 








\"e os The product of an efficient 
e organization. High in 
Ni we) quality and exceedingly 
S low in price. Get our 

A Co figures. 


ACME DIE-CASTING CORPORATION 
Bush Terminal No. 5, 35th Street and 3rd Avenue 
BROOKLYN, N. Y. 








WOULD YOU SPEND TWO CENTS 


if you thought you could save a hundred dollars? Die-casting may be 
the means of saving you more than that Two cents spent for postage 
is all it costs to find out. Write for our booklet, ‘Die Castings.” 


NATIONAL LEAD COMPANY 


111 Broadway Room 1924 New York, N. Ye 





NOOQEUOUOUOUUUTRENNNEOOGOOOQOUOUOUHGENUGLALIUIUY 


Li 
| 
| Every | of equipment in our plant 
i] 
| 
| 





is the kind you'd buy yourself. The 
men are experts in their several lines. 
This combined with our 20 years’ ex- 
| perience make us specialists in the de- 
HH signing and building of special machin- 
ery and tools, fixtures, ete. Write us. 


HT 
Hartford Special Machinery Co. 
734 Main St., Hartford, Conr, 





hi 


HII 1] 




















and Fit 
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DIE CASTINGS 


Our new factory with every equipment for the 
manufacture of “Quality Die Castings” is at 
your service. We solicit an opportunity to 
quote on your requirements. 


39-41 So. 6th Street, 
Newark, N. J. 


American Die Casting Co., 


Get a Sample Cup—Free 


We'll send a cup 
It'll be free. 
Get a 


—s 


oe 
iitfe"< 
we 


Tell us your needs. 
best suited to your needs. 
No obligation on your part. 
sample cup, and 


Get our illustrated catalog, 


Bay State Stamping Co., 


TT) LL 





Worcester, Mass. 











Titi 


SPECIAL TOOLS 


We make dies, jigs and fixtures. Our work is of the 

highest quality and our.prices are very reasonable. 

We employ highly skilled die-makers and our equip- 

ment and shop conditions are practically perfect. 
A trial will prove this. 


NELSON TOOL CO., Inc. 


781-783 East 142d Street New York City 


A 





* . . 

Dies, Jigs, Tools, Fixtures 
Yenrs of experience in the making of 
tools, jigs and fixtures are your assurance 
of accurate, high quatity werk. State your 
requirements and tet us quote you, 


Modern Tool, Die and Machine Co. 
Ors} tt hectsltt sn or 


The 








THE BROWN BAG FILLING MACHINE CO. 


Successors to 


The J. M. Syme Co., Fitchburg, Mass. 
SCREW MACHINE PRODUCTS 


Experienced Men New Equipment 


Larger Facilities 


Soft Metal Hammers and Vise Jaws 

can be poured by a boy with 

our combination mould an 

ladle. A great money getter. 
Particulars and 
prices on request 


Charles H. wos 
Providence, R.L 











Tools, Jigs, Fixtures and Dies 


We Make Them 


We are especialty equipped to produce the above Be —| jathes and automatic 
gear cutters areinour line. Ask for Bulletins Nos, | an 


Sloan & Chace Mfg. Co., Newark, N. J. 











TOOLS 


JIGS, FIXTURES, AND DIE-WORK 


Designers and builders of special machinery. 


, MULLINER- ENLUND CO., INC. 


SYRACUS EW YORK 
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SPECIAL 
DROP 
FORGINGS 


Light and Heavy 


Thirty Drop and Steam 
Hammers to Meet Your 
Requirements - Steel - Iron 
Brass - Copper - Aluminum 
Send Blue Prints or Samples 
We Want Your Valued 
Trade. 


THE D. WILCOX MFG. CO. 


MECHANICSBURG, PA., U.S. A. 


OOOOUROU EOE DONOOROROREDOOROTEEAO EDEN DOA EOENNLE 


SOLEEEELEOOOOOOOOOOOEEREN ERENCE ROOtce reetOceeNS 


ieneee 


HOGUUEUEOODEDEDEDEDEORO EO NOEDOSODOOOOORONSORONOONE 
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En 


SSUMENA ANNONA EAHA ET AnandiieN 


F vecidiien Die Cast Parts 


are used in a wide range of work : 


TUNODUEOROUEUOOEOONONOOEOEOONONONONORO NN EONOORONONOOROOOEOOND 


nen 


TU 





Inclinometers 
This delicate instrument used by opticians is 
made up entirely of die-castings except for the 
springs and screws. Thus, what would other 
Wise require expensive machine equipment is 


COneeeenannnanoneceeriniN 


made an assembling proposition. : 
Write for Booklet 1. i 


FRANKLIN MANUFACTURING CO. 


400 So. Geddes St Syracuse, N. Y. 











H.B.UNDERWOOD 
€~ CO. #811870 


The best Portable Tools in the country and the most 
experienced Engine Repair Service is always at 
your disposal. Where time is an object we work 
day and night. Le we will be 
pleased to estimat« 

Valuable little vest por 
yours for the asking 








arn more about us 


ket book “Useful Hints” 





PHILADELPHIA, PA. 








VEPUEUUDUEDODOTEUET OEE OED OOTE OTE EEA ett eee 














By All Means 


Get Our Estimate 


Let us prove that with 40 
years’ experience and unsur- 
passed facilities, we can devel- 
op and build your 


Special Machinery, 


dies, jigs, fixtures, tools and machine parts better and more economi- 
cally than you : 

Large up-to-date factory with expert corps of 
and draftsmen are placed at your disposal to help you materialize 
your ideas 

Whether your work covers a single order or is on a large contract basis 
—our terms are reasonable. Send us your blueprints for free cost 
estimate. 


C. H. Cowdrey Machine Works, 








engineers, machinists 


Fitchburg, 
Mass. 
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You choose wisely when 
you select “F-S” Products. 


TTTLUETLLLLLULLLLLLELEE EET 


Our Priming and Finishing Paints, 
Improved Iron Filler, Machinery 
Enamels and Dead-Black Lacquer 
are results of years of careful study. 
We don’t make them ‘“‘just to sell,” 
but to meet the special needs of 
individual manufacturers Very 
glad to make up free samples at 
any time. 


CUCTOCOHOUDOOEOOONOGEDEREOOeNEOROOTENEOOONONONTE 


POU Lo 


FELTON, SIBLEY & CO., Ince. 
Manufacturers of Colors, Paints, Varnishes, since 1863 


136-140 N. 4th Street, PHILADELPHIA 








SVEFETENDUDG ENON EO NONOE EHEC NEEEOEOCOOORNNOOEOOOOED 
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ACCURACY 


Although we are doing all classes of machine work— 


Special Machines, Tools, Dies, Jigs, 
Automatic Machines, Fixtures, etc. 


if you want accurate work, it’s our hobby. 
Send your blueprints and let us quote you. 


American Machine & Foundry Co. 


200 Fifth Ave. 350 Carroll St. 
New York Brooklyn 








Ui 


SUADEAEUELALE ULC SANEARSSEREASGUEUROAEOGAECEA EUS OEDUEOEGEDEOEDRGAEOEOLONOEOUDS 


Better see 
Springs hrofe Forginge 


“Barnes-made” Springs are very 


different from so-called ‘‘Commer- : e 
cial” springs. Their action can be de- Absolutely anything in drop forgings manu- 


pended upon under the most exacting factured to order and delivered promptly. 
conditions ry 
We make all types, all sizes, use all spring ma- Fully stocked with all grades of steel; full 
terials, and finish them in all finishes facilities for accurate, rapid manufacture. 
Let us send you a very interesting booklet on ee , ~ 
spring manufacture. Ask for “Booklet 6-A ” Rigid inspection of every forging. 
Let us estimate on your work. 


THE WALLACE BARNES CO. One trial is all we want. 
38 Wallace St, Bristol, Conn., U.S. A. Established 1857 


WET Taal He Len Ore ea OSE Moore Drop Forging Co. 
333 Birnie Ave., Springfield, Mass. 














PECUAOOOROUOOEOUSGOROLEDORS Gdiaaae 


GERMANN DIE-CAST PARTS || Save Money on Screw Work 


finished complete to your blueprints in AQuuuetcgte 
ALUMINUM UU 5 


Take this opportunity and write for our latest catalog illus- 





will CUT PRODUCTION COSTS and raise trating our complete line of standard Set, Cap and Machine 

your standard of quality, because they are better Screws, Nuts, Taper Pins, etc. Our stock is large and our 

in every way than sand castings machined prices will allow you a good profit margin on your own work. 
: a para -ke : 8 , ‘ We make quick deliveries. 


We have every facility for turning out special screw machine 


work. Send us blueprints for estimate. Write us today. 
Germann Bronze Co., “rrie:Ps. 
Makers of Die-Castings in Aluminum, Tin, Zinc, Lead and Worcester Machine Screw Company 


Babbitt Alloys. Descriptive booklet on request. Worcester Mass. 
5 ? 





345 W. 19th St. 











ons d Parts [ <& Specialists in Building Special 

















i . 
+ Get our estimates on o S rol Tools and Machinery 
sali es oot joa : building machines and \ 3 eo We have the men—the machines—the ex- 
7 : SS fe — \"0 o-.. a perience and knowledge to make a success 
ah i Dried ps 9 righi in cur line. Write us <@ . of whatever we undertake to handle 
: oe Pe ENSIGN MFG. CO. of High grade equipment means high grade 
4 product. Write for Descriptive Booklet. 





SS Faneuil Dist. Boston, Mass. 








We can show you some interest- 


W h ite W a | | S an d C el | In ¢ S Dy ; ing cost data on the making of 
bring increased light into your buildings: light that adds cheer- . high grade die castings. Are 
fulness and helps for better work 


a o” Mill White Enamels rive yo 1ese Tes 8 C, 
Hil Till 1ite Enamels will give you these result AS Write for Circular “B.”’ 
Send for free sample. ING Parker White 


MOLLER & SCHUMANN COMPANY Metal and Machine Co. 


Marcy & Flushing Avenues, Brooklyn, N. Y. Erie, Pa. 


you interested? 
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PNEUMATIC TOOLS | ELECTRIC DRILLS 


The Tools with the Reputation 











Ask any experienced mechanic what pneumatic tools and electric drills 
come nearest to his idea of mechanical perfection and nine times ouc of 
ten the answer will be Set He knows their reputation for power, 
durability and economical operation. 








SIZE NN REVERSIBLE CAN’T COME LOOSE SINGLE VALVE ELECTRIC 
CHIPPING DRILLS 
Com- No Coupling Here } HAMMER 
pound 
Five Sizes 
Most pow- 
erful air- 2 
drillmade. sa ms. 1 to 5 
No. 4 No. 909 LONG STROKE RIVETER Stroke Made in 
Morse Drives Rivets up to 1” Ball — 
Taper Roller 
Socket Bearings 








INDEPENDENT PNEUMATIC ‘TOOL COMPANY 


Chicago New York Pittsburgh Detroit San Francisco Atlanta Montreal 


SUDEOCOORECORORACGCEACORCEOOOTIOGE 





weenie TTL CEC 
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Simplate Disc 
Valves 
are used in 


“CHICAGO 
PNEUMATIC” 


Pump with Air! 


Cooler, purer water and more ot it can be pumped from your 
wells by che AIR LIFT. Sullivan Foot-Pieces and Sullivan 
Air Compressors are reliable and efficient. Bulletin 710 A, 


Sullivan Mact.nery Co., 122 So. Michigan Ave., Chicago 





Compressors 





Durable Efficient 


Noiseless 








HYDRAULIC TOOLS 





.  § ases, Be Ts, P Ss, Acc § s, Die . . 
Broaching ‘presses, Benders, Pumps Accumuiators, Die Send for Bulletin 213 





presses, Punches, Shears, Shaft straighteners, Bolt forcers : en : 

iydraulic fittings, e« Write for catalogs We build = b ; giving full details. 

to order to meet special requirements. = 

EEN -STRAman eomneeNy - ? CHICAGO PNEUMATIC TOOL CO 
42 Church St., New York = a ; ° 

és 7 : 3 1022 Fisher Bldg. Branches 52 Vanderbilt Ave. 
Chicago: McCormick Bidg = Chicago E h N York 
Philadelphia: The Bourse = as ten haat ~~ See 











PULL 





MTT iii ea ri 


FOR EVERY REQUIREMENT 
Pioneer Manufacturer of the Silent Plate Valve 
Self-Oiling Air ( ompressors, 
Catalogue Gratis. 

American Air Compressor Works 
25 Dey Street, New York 
Southwestern Agents: Reeves & Skinner M'ch'y 
cx lo 


»., St. Louis, Me 


Powerful, durable and easily operated 
Bodies and jaws of cast steel of high tensile 
strength Blades of carefully hardened 
ol steel Shape of the body permits 
thin sheets of any width to be sheared, 


Write for full details. 
W.W. Oliver Mfg. Co., Buffalo, N. Y 
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“Cleveland” Open Side Planers 


for simplicity without a single sacrifice. YOUR 
REQUEST brings the descriptive CATAL 1G. 





The “GIANT” Boring Mill 


Designed for boring heavy work that is difficult to chuck in 


alathe. Suitable for straight or taper holes up to 8” dia- a a a a a von 

Tr. Write for Catalog. ——— ; _ ; . 
ore . “e CLEVELAND PLANER WORKS 
MITTS & MERRILL, 913 Tilden St.. Saginaw. Mich. Cleveland, Ohio 





POLUNONNOLAAODANOONNNL LANGE COEtONEsED 
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Ever See Such a Grinder? 


Ever see such corm- 


pact design? Note 
wheel guard and 
basin for water to 
catch sparks and 
grit Note 6” 


wheels mounted di- 


rect on armature 
shaft Ball bear- 
ings A. C. indue- 
tion motor No 


brushes no commu- 
tator Absolutely 
dust proof 
Get illustrated 
circular and 
prices. 


Forbes & Myers, 170 Union St. 
Worcester, Mass. 





Bryant Chucking Grinder Co. 
Springfield, Vermont, U. S. A. 





Builders of One, Two and Three 
Spindle Chucking Grinders 





7UROPEAN AGENTS 
Austria-Hungary, M 


Germany, Holland, Switzerland, Italy, and 
Koyemann, Charlottenstrasse, 112, Dussel- 
dorf, Germany. Great Britain, James R. Kelly & Co., Ltd., 3 and 5 
Bridge End, Leeds Bridge, Leeds, England France, Belgium and 
Spain, F. Auberty & Co., 91 Rue de Maubeuge, Paris, France, 








UU 












A universal grinder with a complete set of fixtures for 
handling all kinds of tool sharpening, cylindrical, 
internal and surface grinding. Sturdy, dependable, 
accurate, rapid. Catalog No. 5 on request. 


Greenfield Machine Company 
Greenfield, Mass., U. S. A. 


MAIN 





















AMERICAN 


GRINDING WHEELS 
Made of either 
Corundum, Carbolite or Emery 
VITRIFIED 
SILICATE 
ELASTIC . 
Processes, in every size and 
shape, for all 
grinding operations 
CATALOG 
American Emery Wheel Works 
Providence, R. I., U. S. A. 











Accurate Surface 
Grinding 


is obtained on the Wil- 
marth & Morman Surface 
Grinder. Either hand or 
power feed is furnished; all 
gears, clutches, connecting 
rods, and other parts that 
are subject to strain are 
made of steel to give ample 
wearing surface. 





All mechanism is abso- 
lutely guaranteed 


Wilmarth & Morman 
Company 
1187 Monroe Ave., Grand Rapids, Mich. 


Write for Catalog. 


we" 


THE BLAKE & JOHNSON co. 
WATERBURY, CONN 

















The Ideal Wet Tool Grinder 


The Blount New Im- 
proved Wet Tool Grinder 
is ideal in every way. Water 
supply regulated at will; self- 
oiling bearings, permitting of 
continuous running; heavy construc 
tion, making long life a feature; a 
thoroughly efficient tool grinder. 

Ask your dealer about Blount 
Grinders, or write to us for illustrated 
catalog. 

J. G. Blount Company 


Woodland Street 
Everett, Mass., U. S. A. 









Adamson & 


De Fries & Co., Milan. C. W. Burton, Griffiths & Co., London 
Laurantzon, Christiania. H. G. Aikema, Rotterdam. Manning, Maxwell & 
Moore, Yokohama, Japan. F. G. Kretachmer & Co., Frankfort, Germany 


Leon Chapuis for Grinders, France, Belgium and Switzerland. Bevan & Ed- 


wards, Prupty., Ltd., Melbourne, Australia 





$50 
The La Salle 





FOPEREOOCOUTUEOER ERROR ERGO 





Micrometer Grinder 


at FIFTY DOLLARS, f. o. b. 
La Salle. 
A price that is possible 
because we specialize on 
these Grinders — Get the 
best when you buy. 


Let us send folder anyway. 


La Salle Machine and Tool Co. 
La Salle, Ill. U. S. A. 


i 
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There’s Money to be 
Saved in Grinding 





Grind whatever you have to grind with Vitri- 
fied Grinding Wheels. 

The results you are able to obtain will range up to 334% 
over ordinary wheels. 

We will send the proper grade of Vitrified Wheels for 
trial and test with the understanding that they are to 
be returned upon failure to increase and improve your 
grinding work. 


Write for that free trial data now. 


The Vitrified Wheel Company 


Westfield, Mass. 


SOUDODEEETERDOAROEHOEabOEE 








TTT 





“SAFETY” Tool Grinder 


Easiest to Operate 


Perfect and convenient regulation of flow. 
Bowl prevents slopping over. 


Write for catalog with all details. 


Safety Emery Wheel Co. 
Larch St. Springfield, O. 


ULL 
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Long life, efficient service found in 


PIAMOND 


Grinding and Polishing Machinery 
Catalogue X yours for the asking. 


Diamond Machine Co., Providence, R. I. 


Hood 


the user 


protects 


HUNTINGTON 













3 sizes 
DRESSERS write for bulletin. 
Desmond-Stephan Mfg. Co. Urbana, 0. 














Keep Grinding Wheels in Perfect Condition with 
DIAMOND TRUES 











Leave perfect grinding surfaces. Save time and save labor. 
Always ready for use. Full details on request. 
ARTHUR A. CRAFTS, 125 Summer Street, Boston, Mass. 


SUNNTTET ENO TET TANTRA DEES ONERO DONDERO ONO oN eco eON ONY 











TOEDOEAPOOECA HOCH EOOREOOROOHOOOEE COUOTT EEE 


Automatic Machines 


for making 


Wood Screws 


= Asa S. Cook Co., Hartford, Conn., U.S. A, 


STU toennnene COCUATRADEDEORUGEDECUOHORUEODEOAGEOEND sonnenontonne 


LE 


DULL 

















Boring and 
quired, 
center step. 

lid forging. 











and rear. 
terweights. 





Labor Saving Machine Tools 


senennennnenonent 





MMC 


engaged at same time. 
Rapid power traverse for heads and slides. 


Cranes 


Philadelphia, Pa. 


furning Mills from 60” 





swing up to largest re- 


Table carried by flat annular bearing with adjustable 


Table gear cut from solid ring. Pinion cut from 
Feed gears arranged so that only one pair can be 
Extended back crosshead clamped front 
No. coun- 
Positive feeds of wide range. 


Shafting -- Injectors 








tht AELEEARADDEEEDOEOEEREREDEEEEARADUEEEAERODDRERREODLTEAEEODELLERODOEEEARROEE EEC OUOEAETECDERE ROGER AREEE 
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Records 
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“Riveting Costs Reduced 
% to 9% 

It’s the ‘Toledo’ Electric 

Welder Way” 


When 1500 users are saving 
60 to 90° over the old 
method of riveting, we be- 
lieve it would pay you to 
investigate the uses of the 
Toledo Electric Welder 
for your shop. Full in-/ 
formation on request. 

No Lease No License 
No Royalty. 





The Toledo 
Electric 


Welder Co. 
4100 Langland St. 
Cincinnati, Ohig 


C & C Arc Welders 


Welded Joints 


Absolutely reliable welding of thin 
sheet metal, boiler plate and piping can 
be made with the C & C Electric Arc 
Welding Outfits. Electric are welds 

are homogeneous throughout. 
These outfits are especially valu- 
able for making up complicated 
sections of piping, refrigerating or heating coils, tanks, etc. 
C & C Arc Welding Outfits are equipped with our patented system of 
automatic control for each welding circuit. 

Chere must be some operation in your shop which can be performed 
more economically with our apparatus and we will be pleased to send you 
our Bulletin A-4001 on application. 


\ RELIABILI 1g t 






C&C ELECTRIC & MFG.CO. 
' GARWOOD, N.J. 


Philadelphia 
Branches in All 


New York n Chicago 





Bosto 
Principal Cities 











Reclaims 
Broken Castings 


and builds up worn or spoiled jigs, fixtures, 
machine parts, etc 
Every shop should own a 


DY ER 





Welding and Steel 
Cutting Outfit 


It will handle an extremely wide range of 
work. A remarkable time and money 
saver on hundreds of shop operations. 
Quickly cuts through structural steel. 
Very simple. No skill required. Fitted 
with very light welding and cutting torch. 
Write for catalog. 





155 Brookline St. 
Cambridge, Mass, 


The Dyer Apparatus Company, 








FEPTGCCUEDCEACOONaEGOGaEM 


The cost of OXYGEN 


being of the 
in cutting and 
make sure to use the 


greatest importance 
welding operations, 
1.0.C. system. 


OXYGEN made by the 





Costs less to produce. 

Is 99°% pure. 

Can be used with any make of cute 
ting or welding equipment 

Numerous 1.0.C. System installations 
of fiom 6 to 460 Generators each in- 
stalled within the past three years. 


International Oxygen Co. 
General Sales Offices,115 Broadway,N. Y. 
Works: Newark, N. J. 


Pittsburgh, Pa., Park Building. 
Paris, France, 40 Rue Laffitte. 





Installation of 1.0.C, Generators for 
Producing Oxygen and Hydrogen 


VOOUTN DE aoeaaet 


Suna 





Ww 











Oxy-Acetylene Welding & Cutting Apparatus 


pee UT and High Grade Welding Supplies 
DAVIS 


Highest efficiency ir results and greatest economy in 
APPARATUS. 
'SBOURNONVILLE > 


operation. Both gases under independent pressure; 
positive mixture; high pressure torch and neutral 
flame. Complete Plants for greatest requiremenis. 


Write for new catalog No. 93 and Supply Price List 
No. 4 Full information, illustrations, etc., on request. 
DAVIS-BOURNONVILLE COMPANY 
General Offices. Jersey City, N. J. 
Western Offices, Monadnock Block, Chicago, IIL 

















IRON CEMENTS 


steam, water, fire or oil 


leaks 
‘rite for Free Instruction Book. 


Smooth-On Mig. Co. Jersey City, N.J.,U. S.A. 


Sto 





MOMAALASDOASLIALLSAALAADOAASOAAOOEAAEAAOCLAAS NERS 


MACHINES -ALL TYPES 
INSTALLATIONS DESIGNED 


NEW YORK 
us? E136 TH ST 


CHICAGO 
245 CLINTON ST. 











~ WELDING 
AND 


cutvine LOUIPMENT 


OXY -ACETYLENE PROCESS 


MPERIA 





A new mixing principle, a regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
—are exclusixe IMPERIAL features. Waite for catalog, 








Imoerial Brass Mfa. Co., 1214 W. Harrison St., Chicagu 





Time, Money and Material Saved by the 
OXWELD PROCESS 


THE OXWELD PROCESS of welding and cutting metals successfully solves an 
unlimited variety of manufacturing and repair problems in all branches of the 
metal industry. It cuts the cost on thousands of operations in the foundry, ma- 
chine shop, industrial plant, repair shop and structural work. 


Booklets and full tnformation on request. 


Oxweld Acetylene Co. “\* Avenue" 


 — Steet and 
r Place, 
CHICAGO. ILL. 


Avenue 
NEWARK, N. J. 
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Firth-Sterling Tool Steels 
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kill of Shefheld combined with 
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e made these steels the stand 
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itv wherever Jools are usecd. 


Firth-Sterling Steel Company 


> 


McKeespo 


teat y TH 
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Philadelphia Chicago 


Detroit San Francisco 


ma 
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MOLTRUP 





The nameis your guarantee 
of highest quality. 
Over 20 years’ experience in 
Key making at your service. 
Gib Head — Plain Taper 
Round End Feathers—Special 
Keys for every manufacturing 
purpose. 


May we make yours? 





Moltrun Steel Products Co. 
Beaver Falls, Pa. 


.  f Allison & Co., Chester, Pa 
\gencies | Geo. W. House, Detroit, Mich 











This die casting, a piano-player part, replaced a machined aluminum 


anc 


HE proof of the 

die-casting is in 
the using. Let us show you 
what we can do for you in 
the way of economy with 
our “Quality” Die Cast- 
ings. 


We await YOUR specifications 


LIGHT MFG. & FOUNDRY CO. 


Pottstown, Pa., U. S. A. 
44 


Ue 


toeenenoen 
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Great Strength, Uniformity, 
Toughness, — combined with 
the ability to take deep cuts 
at high speeds ——- while pre- 
serving a wonderfully keen 
cutting edge for long periods — 
are qualities found only in 


Red Cut Cobalt 


The best high speed steel for 
machining all hard 


materials 
FUPNISHED IN BAR STOCK: 
ROUNDS, FLATS AND SQUARES— 


OR IN TREATED TOOL HOLDER 
BITS - - «- « « Order Now 


Vanadium-Alloys Steel Co. 


PITTSBURGH, PA. 


SLAP MP OHS Leni) 


BRU ee TTT 


eee een 4 





You Never Can 
Know Too Much 


regarding the subject of case-hardening, an- 

nealing and coloring. This little book is an 

authority on such matters and treats of the 

best methods only, methods which YOU can 
ut to practical usage in be shop. 

We'l li send you a copy FR 





The Rogers & Hubbard Co., 
MIDDLETOWN, CONN. 


Agents for Germany, 
Herman Wickert, Jr., Frankfort a. Main. 

















READY 


To Drive Without Fitting 


Accurate Machine Keys any width, depth, or taper, 
finished and guaranteed to micrometrical measure- 


ments. Write for estimate—we’'ll show you we can 
save you money. 4 Also cold drawn steel shafting, 
finished crank shafts, machine rack, complete con- 
necting rods. 


Beaver Falls, 


STANDARD GAUGE STEEL CO. Pa. 


























Specialists in 
Alloy Steels. 


tection. 


CANTON, 
Ohio 





in Alloy Steel manufacture is your pro- 


telligently and satisfactorily. 


OUR EXPERIENCE 


It enables us to serve you—in- 


























Bright Rolled Tool Steel 


Cold Rolled and Annealed 


Extremely accurate 


IN STOCK .002 to .1875 thick 
3” to 53” wide 
FOR Watch and Instrument Parts, Fine Saws, 
Knives, or Any Other Tools requiring free working 
stock which will take a high temper. 


Send for Catalog 
EDGAR T. WARD’S SONS, 











rey 
MAS 





Established 1902 


MOBERG aastixes 


We do not claim to be the only die casting concern 
in the country, but have customers who say we are 


C. J. Moberg, Inc. Mount Vernon, N. Y. 














There is nothing better than the Best /. 


To secure 100% Economy and 100% Ef- 
ficiency, use W. N. Best oil and tar burn- 
ers and furnaces for Annealing, Case Hard- 
ening, Tempering, Forging, Heat Treat- 
ng, etc. Send for Catalog 

‘There is nothing better than the Best."’ 


W. N. BEST, 11 Broadway, New York City 





on OR TR 
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“DREADNOUGHT” STEEL 





Measures up to the heaviest feeds and fastest 
speeds you can well imagine. It takes heat 


treatment beautifully 


without distortion, as 


shown in this 146-pound hobbing cutter. 


Our new Catalog on request. 


HALCOMB STEEL COMPANY, Syracuse, N. Y. 


Manufacturers of High Grade Crucible and Electric Furnace Steels 


Branches: Chicago, Philadelphia, Cleveland, Boston, New York. 








9 
Jessop's 
“Ark” High Speed Steel 


The result of over a century of con- 
centrated effort in the manufacture 
of superior tool steel. Made in Clay 
Crucibles of the best Swedish iron. 


Absolute uniformity guaranteed. 
A trial will convince you. 


Wm. Jessop & Sons, Inc. 


91 John St. New York 


163 High Street. Boston, Mass. 
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Concerning Tungsten: 


Tungsten gives to Wolfram High Speed 


Steel the density of gold with the heat = 
resisting power of the diamond Gold : 
weighs 1207 Ibs. per cubic foot; Tungsten = 
weighs 1173 Ibs. per cubic foot, but gold 

melts at 1945° F. while a temperature o1 
5$432° F. is required to melt the Tungsten E 
used in Wolfram High Speed Steel 5 


Prices and more details upon request. 


Vulcan Crucible Steel Company 
Aliquippa, Pa., U. S. A. 
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If you are hot-forging SHRAPNEL CASES you cannot afford to overlook the merits of 


HAW K “D” Chrome Vanadium Steel 


for both first and second operation punches. 
It gives exceptional production. 
ach punch turned out over 2000 shells. 


and ready for use. 
to us where 


This steel comes to you heat-treated 
Many cases have been reported 
It does not stick to the work. 


This enables you to turn out more shells, per machine, per day. 


Steel of Every Description 


HAWKRIDGE BROTHERS CO., 








SMALL SHOPS— 


Square Hole Drilling is Now 
on a Commercial Basis for You 






No longer is it 
either necessary 
to send work out 
or invest in spe 
cial machinery. 
An investment 
more in the line of a special ~ can be had in 


‘‘Radbore” Heads 


Perfect square holes with round or sharp corners 
through or {lat bottoms. Attached in a few moments 
to lathe or milling machine. Instantly removed. 
Operated by an cyvprentice. 

Used by many of the largest and most progressive 
shops in the country, yet the cost is so small that 
no smaller shop need hesitate at the purchas« 
Send us a sample of your work, and we will prepar« 
a time estimate. 

For further details write for the “‘Radbore”’ Booklet. 


Radical Boring Head Corp. 
90 West Street New York City 





303 Congress St., Boston, Mass. 
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CASTINGS 


Any Size—From Ounces 
to 150,000 Ibs. Each 


We'll make any kind of a casting from iron or semi-steel but our 
specialty is in making the large heavy castings of highest quality 
and great strength. Our years of experience in molding engine 
bases, cylinders, fly wheels, turbines, etc., assure you the best of 
service and castings that are right. Write us about your require- 
ments. Catalog upon request. 


Foundry Department. 


Farrel Foundry & Machine Co. 


Ansonia Connecticut 











fen Se EE 
Butterfield Taps, Dies and 
Screw Plates 


are known all over the mechan- 
ical world as tools of highest 
quality, greatest efficiency and 
profitable durability. Give them 
a trial in your threading depart- 
ment. All styles—all sizes. 


Catalog? 








. Derby Line, Vt. 
Butterfield & Company, Ro 1sns’ cas: 
New York Store, 126 Chambers St. 

Chicago Store, 11 South Clinton St., Mr. W. G. Lunger, Manager. 


CODEDOOEURE DOE ORO EO PERAOOOOON ONES 











Union Drawn Steel Company 
of Beaver Falls, Pa. 


Makers of Bright Cold Finished Bessemer, 
Open Hearth and Crucible Steel, in Rounds, 
Flats, Squares, Hexagons and Special Shapes; 
straight, accurate to section, with polished supe- 
rior wearing surface; for Shafting, Duplicate 
Shafts for machine construction, piston and 
pump rods, keys, feathers, slides, and guides; 
Special ‘simple and alloyed steels, cold finished, 
for all special requirements, particularly adapted 
for rapid machining in screw machines, hand 
or automatic. 


Branch Offices and Warehouses 


Boston Buffalo 
New York 
Brown Bros., Ltd., London, E. 


Chicago 
: Philadelphia 


Detroit 
Cincinnati 





TESTING APPARATUS. 
Making Sure of Quality 


There is only one way to make sure 
of quality in the materials you buy, 
and in the products you sell—that fs 
to test them The two instruments 
shown herewith are the simplest and 
most economical for their respective 
purposes 

To determine how hard or tough is 
any metal—what is the resistance to 
wear or shock—you need the Shore 
Scleroscope : 

For control of tempering, annealing ue 
or any other heating operation, the 
Shore Pyroscope is the practical device. 


Write today for booklets fully describing the 
uses and benefits of these instruments 












555- 557 W. 22nd St. 
Foreign Agents—Coats Machine “Tool Co., 
Caxton House, Westminister, London. 


2 
Sclerosco pe 
World Standard 
( Hardness Tester) 


Pyrocope 
(Tempera- 
ture Tester) 
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BAY STATE 


Adjustable Round \ 
Split Dies ( 


These dies are ground all over very carefully, enabling us to guarantee 
each die to run true with the thread. 
Free cutting on account of extra large clearance holes, giving more 





chip room. 


Made of highest quality steel by expert workmen. 


from }” to 14” diameter. 


Seventeen sizes 


We also manufacture a complete line of Hand and Machine Taps 


and Screw Plates. 


Write for 142-page Catalog and Price List. 


BAY STATE TAP AND DIE COMPANY 


Mansfield, 


Mass., U.S. A. 


toreeeogney 

















Cold Chisels 


Billings & Spencer Cold Chisels 
represent a new extension of the 
Billings & Spencer Idea—another 
type of tool deemed worthy of the 
Billings & Spencer name. 

The B & S Cold Chisel is made of 
carefully selected steel, scientific- 
ally tempered and guaranteed to 
stand up under any reasonable 
treatment. We'll be glad to send 
our catalog of machinist’s tools. 


Billings e Spencer 


CONN. 





HARTFORD 





TTT TTT 








Assembling Cost too Much? 


R. & S. Tapping Machines are keeping down the cost of 
assembling in many manufacturing plants. They ar 
of light construction but the metal is so distributed as to 
give the greatest possible rigidity. 

R. & S. Tapping Machines can be used to advantage on 
innumerable assembling operations as well as for tapping. 


Full details in our catalog. Write for it. 
. 
Erie, Pa. 


Rickert-Shafer Co., 


Heeeenenenonnrrenenenttte: 
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B-C Milling Cutters 





NAMCO DIES 


For Economical Threads 


The steady flow of lubricant thru the head of the NAMCO 





Die removes the dirt and chips from the die head while cutting, . “94° . . 

thus producing clean, smooth finished threads. Pick out the hardest milling job in your shop. 

And the chasers are carefully ground and rigidly supported and let us supply a cutter for it. 

directly over the cutting edges, insuring accuracy and durabil- 

a B-C MILLING CUTTERS 

But here’s the point to these conveniences—More threads at 3 oa : r , 

a lower cost per thread can prove their ability to give entire satisfaction 
Ask for NAMCO Die Books on Revolv- on any job, and there is no better place to start 
ing and Non-Revolving Die Heads.. than on the hardest. 


THE NATIONAL-ACME Make your next order a B-C order. 


MANUFACTURING CO. BARBER-(KOLMAN (COMPANY 


SIXTH CITY 
NEW YOR c LEVELAS- DETROIT ROCKFORD, ILLINOIS 











SUDSOUAEDDOADO ENED 


This Is Our Style D 


Qe ag |__| | OF FSET BORING HEAD 











seen 





W/- CARBON ool 
Of T00L STEEL (1 of 4 types) 
1-Piece Steel Holder. 4 Elevations, progressing by Made in two sizes, selling for $3.00 and $8.00. We 
~ make two other styles. Get our Catalog D and learn 
8ths. 5 Bars, } to 1}” with Ist Size. Catalogue. how to bore holes true to size in half the time required 
by the old way. 











Rigid Tool Holder Co., Baltimore, Md. MARVIN & CASLER CO., Canastota, N. Y. 














Cut Down Time on That Boring Job 
THIS TOOL WILL DO IT 


The New Armstrong 
Adjustable Boring Tool 


Patented 
BARS ARE HELD IN V YOKE AND ALL SIZES COME TO SAME CENTER 
WITHOUT CHANGING HEIGHT OF HOLDER. 
4 sizes—Holding Bars } to 2} 












2} in. Diam. 


Catalog sent for the asking. 


ARMSTRONG BROS. TOOL CO. 
315 N. Francisco Ave., “The Tool Holder People” CHICAGO, U.S. A. 


Our complete line is on exhibition in Block 41, Palace of Machinery, Panama- 
Pacific Exposition, San Francisco 
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Bellevue Oil 
Burner 


(PATENTED) 


The Bellevue Fuel-Oil Burner is of the latest and most efficient type 
of burner on the market. It is strong and compact in design and simple 
and safe to operate. The oil is finely stoned and combustion is com- 
plete. There is an absence of dripping and sputtering. The various 
other undesirable features in earlier types of burners are also entirely 
eliminated. The Bellevue Burner is made up } in., 1} in. and 2 in. 


Bellevue Furnace Company 


Dealers—Vonnegut Mchy. Co., Indianapolis, Ind. The Chas. A 
and Supply Co., Cleveland, O 


Strelinger Co., 
Coghlin Machinery and Supply Co., 





stock sizes. This burner is supplied with all Bellevue Oil Furnaces 
and is equally well adapted for various other manufacturing purposes 
in which a high and easily controllable degree of heat is required 

Runs on lower pressure than any other burner. Easy to operate. Most 


economical. Can be taken apart and cleaned, without disconnecting 
the air line. Indestructible—Never out of order. Sent on trial. 
. > . 
Detroit, Michigan 
Detroit, Mich. E. A. Kinsey Co., Cincinnati, O. Cleveland Tool 


Toledo, 8) 





setneennnee 


sneenenenenen 

















Production 
Managers 


recommend the 
new ‘Detroit’ 
Quick Twist 
Drill because 

among many other advantages 
—it cuts the cost of power 


In a number of impartial carefully conducted tests the 


“Detroit” Quick Twist Drill 


has made more holes without regrinding—quicker 
holes—cleaner cut holes—with LESS POWER 
than any other drill available today. 

The economy in drilling operations which the 
“Quick Twist” Drill has already brought about 
in other plants will naturally follow its intro- 
duction in YOURS. 


Write today for the Quick Twist booklet 
—‘*A New Angle on an Old Subject.’’ 


Detroit Twist Drill Company 


3 644-656 Fort St. West Lome 
Detroit 682 Michigan 









“WéB Diamond” 


Twist Drills 
and Reamers 


are kept abreast of the times by our constant 
research work. This enables us to produce 
tools of greatest efficiency for use in various 
kinds of material. 





Our Drills and Reamers secure for the user the 
greatest number of accurate holes per grind- 
ing, practically eliminating breakage and re- 
ducing drilling operations to a minimum cost. 


In securing maximum results we use only the 
highest quality and most expensive steel in 
manufacturing our Drills and Reamers. This 
makes them Service and Quality First Tools 
and not first cost Drills. 


Our new Machinists’ Supply Catalog No. 86 
is ready for distribution. 


THE WHITMAN & BARNES MFG. CO. 
a <wes> 


ESTABLISHED 61 YEARS 
General Offices, Arkon, O. 


euamon oe 
N. Y. Store, 64 Reade St. 
Export Sales Department, A. J. Barnes, Mgr.—00 West St., New York 


European Office—149 Queen Victoria St., | ondon, E. C 
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EXPANDING MANDRELS 


circular opening 
bet ween their 
extremities, The 
jaws are held as 
solidly as in solid 
mandrels. Write to- 
day foi the imformative 
Mandrel Book 


NICHOLSON 


in sets of nine, give abso- 
lutely any size from one 
to seven inches, and give 
it instantly, wi.h the 
least possible ef- 
fort. Each man- 
drel has one or 









more sets of 
tapered | jaws W. H. NICHOLSON & COMPANY, 
that fill any 114 Oregon St., Wilkes-Barre, Pa. 











i i “D. ”W 

Enlarge Your Working Capacity the “Davenport” Way 

The wide range of screw machine jobs and the large output made possible on 
the Davenport Multiple Spindle Automatic Screw Machine, enlarges the working 
capacity of any shop having this kind of work to do 

There's no sacrifice in accuracy or finish to get the 

Many users say that they have taken on business which could never be touched 
under old production costs 

Let us send you our Catalog. 


Davenport Machine Tool Co. 


“Davenport” output. 


Now ? 


New Bedford, Mass. 




















You May Get Satisfaction 

with Other Taps—With 

i CARPENTER’S 

You Will—You 

Are Sure 
To! 


Big ex- 
perience be- 
hind Carpenter 
15 years of it—is 
the reason why they are 
right for all-round tapping 
Carpenter's are sold on guaran- 
tee to “‘make good” or be replaced 
Send for our Catalog 


The J.M. Carpenter Tap & Die Co. 


Pawtucket, R. I. 

Represented in Europe by Alfred Herbert, Ltd 

(Coventry, England) Great Britain; Schuchardt & Schutte, 

Berlin, Shanghai, Vienna, Stockholm, Tokio, Budapest, 

Copenhagen, Petrograd; Alfred H. Schutte—Cologne, Brussels, 
Liege, Paris, Milan, Bilbao, Barcelona 


WOVOEDONNEDONTONENDOEONO DET ENO ENDO NN TENDECONLOONOOONN ODED ERODENEODONOOONUROOEONOONENUEEOOUENTOROOOORODEETERNOEN: = 
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Even though metal 
cutting saws are man- 
ufactured by a number 
of different firms, there 
are, nevertheless, cer- 
tain differences in finish 
which are distinctive 
to Quality Saws—Hack, 
Band and Circular— 
which give an improve- 
ment in life and work. 
Our specialization in 
metal cutting saws fits 
us to be consulted as 
specialists for solving 
your problems. 


Write for the Quali- 
ty Saw Catalog. 


Quality — and Tool Works 


SpringSeld, Massachusettes 





























Six Times the Service 
from a Single Blade 


The Racine is a terror to the metal it’s called upon to 
cut—but it’s easy on the blade. So easy in fact that 
you'll get six times the service from a single blade on 
the Racine than the same blade would give on any 
other machine. 


One reason for the greater blade life is the Positive Automatic Lifting 
Device which lifts the blade clear of the work on the non-cutting 
return stroke. Another reason is the Sew Frame Guide which pos- 
itively prevents springing, and insures greater accuracy. Other 
reasons, too, but we haven't room here 

Let us send you a Racine on 30 days’ trial, under any conditions 
that you consider fair. 


Write us for particulars now. 


Racine Tool & Machine Co. 


1400 Jones Ave., Racine, Wisconsin, U. S. A, 

















TEE 


HIGLEY 


Cold Metal Saw 


Catalog will be sent on application to 


Vandyck Churchill Company 
93 Liberty Street, New York 


Automatic Metal 
Cutting-Off Saw 
Equipped with 
Motor 






Metal Cutting- 
Off Machine 


This Nutter & Barnes 
Metal Cutting-Off Ma- 
chine is a wonder for out- 
put. It will cut metal 
bars fast and cut to size. 
We believe it is the most effi- 
cient cold metal sawing 
machine of its size made. 


Send for details. 
Catalog No. 


Nutter & Barnes 
Company 
Hinsdale, N. H., U.S.A. 


13 So. Clinton Street, 
icago 








Have you got your copy of the 
Celfor Drill Chart? 


Tells proper feed and speeds for all sorts 
of drills Modern shops look upon the 
Celfor Chart as a necessity. Mounted on 
stiff celluloid—hence durable. Send for it. 


CELFOR TOOL CO. BUCHANAN, MICH. 


“MILFORD” HACK SAW BLADES 





<0 By The Name 


Sample sent on request. 


The HENRY G. THOMPSON & SON CO., NEW HAVEN, CONN. 











Write For Our = tee Catalog 





Brubaker Reamers have back of them a company founded many years ago on 
honesty, quality and accuracy in its products. 
Our free catalog is a handy reference book on Taps, Dies, Reamers and Screw 


Plates 
“Ww. L. BRUBAKER & BROS., Millersburg, Pa. 
New York, 50 Church 


© Universal Hack-Saw Blades 


Different classes of work required different blades. Save 
money by using the type of blade best suited to your work. 
Universal Blades are made in all - 7 s, types and sizes 


and our catalog tells which is which 
West, Haven Mfg. Co., New Haven, Conn. 


British Agents—The Fairbanks Co., 115 Mallow Street, Old Street, 
London, E. C. 
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HE AMERICAN MACHINIST—from cover to 

cover—contains each week valuable information for 
owners and operators in the field of machine de- 
sign and construction. Not the smallest—or least val- 
uable—part of this information is the advertising of 
Positions Open and Wanted—the gold mark of service 
to both. Use this section of AMERICAN MACHINIST 
with the same confidence you give the paper generally. 

It deserves it. 


2926 Advertisements in 1914 











BEVEL GEAR GENERATORS 





Bevel Gears 


are cut by us theoretically correct, and so are adapted to fine 
machinery of all kinds. We have special facilities for cutting 
SPUR, WORM, SPIRAL, MITRE, INTERNAL and EL- 
LIPTICAL Gear Wheels. Let us quote on your specifications. 


1233 Spring Garden St. 
Philadelphia, Pa. 


The Bilgram Machine Works 
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 BUBBLING FOUNTAINS 
: ICE COOLED OR PLAIN 

“eee Attach 
Direct to 
Water 


Supply. 








LL 
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Fig. 4 


Cost is Right. 





Write today. 


Fig. 1 


and Specialty Co. 


- Sanitary Fountain 
Boston, Mass. 


176 Federal St. 
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Note Starting and Stopping 
Lever in the Base 


This type ‘Willey’ Bench Grinder can be placed anywhere in 


the shop where current is available. Can also be used as a 
portable grinder (weight 105 Ibs.) 
Extended spindle for buffer in place of one wheel can be 


furnished If desired, a cast iron pedestal or floor stand can bh 
supplied 
Flanges for clamping wheel irsure wheels running true 


Write for the ‘“‘Willey’’ Catalog. 


JAMES CLARK, JR., ELECTRIC CO., Incorporated 
521 W. Main St., Louisville, Ky. 
CHICAGO, 202 Machinery Hall. Pittsburgh, Pa., 1308 First Nat'l Bank 
Bldg. PHILADELPHIA, 532 Parkway Bldg. 


Important Announcement 


of a new group of Weston Portable Electro- 
dynamometer Instruments of Precision, com- 
prising ; 
Model 310 Single Phase D.C. Wattmeter 

Write for our Bulletin No. 2002 
Model 329 Polyphase D.C. Wattmeter 

Write for our Bulletin No. 2002 
Model 341 A.C. and D.C. Voltmeter 

Write for our Bulletin No. 2004 
Model 370 A.C. and D.C. Ammeter 

Write for our Bulletin No. 2003 


This group warrants the careful investigation of any one 
interested in the art of precise Electrical Measurement. 


Weston Electrical Instrument Co. 
17 Weston Avenue, Newark, N. J. 


Branches in the Larger Cities 











TH 


U. S. Electric Tools 


The castings of U. S. 
Electrical Drills are made 
of aluminum. This fea 
ture together with com- 
pact construction make 
U. S. Tools the most 
effective for every kind of 
service possible for port- 
able tools. Get Catalog 
for full line of drills, 
grinders and buffers. 





Write today. 
The United States Electrical Tool Co., Cincinnati, Ohio 


New York Ofice: 50 Church St Boston Office: 
Chicago Office: 8 Fast Michigan =1. Philadelphia Office 


12 Pear! St 
304 Denckla Bidg 











THE NEW 


“HISEY” 
TOOL POST 
GRINDERS 


Made in 10 different styles and sizes. Wheel end bearing is adjustable 

from outside of motor. Commutator end of armature is supported by a 

combination thrust and annular self-aligning imported ball bearing. 

Suspended switch can be operated with machine in any position. 
Description in Bulletin No. 1102. 


THE HISEY-WOLF MACHINE CO., Cincinnati. Ohio 
N. Y. Office, 50 Church St. 
Most complete line of drills, reamers, grinders, et« 
Have a complete catalog of all bulletins. 














LATHE CENTER GRINDER 


Will grind lathe centers mechanically with scientific accuracy in fraction of 
time required with other methods 









Send for 


Builders of “Ideal” pat’d. Portable Booklet “A 
Electric Tools. Grinders, Drills, Saws, 
Screw Drivers, Nut Bolt and Lag 





Screw Setters. 





The Neil & Smith Electric Tool Ce., Cincinnati, O., U. S. A. 





wun 





Crocker-Wheeler Co. 


Manufacturers of Electric Motors, 
Generators and Transformers. 


Office and Works: Ampere, N. J. 


Offices in Principal Cities. 





SENT ON TRIAL 


We make a complete line of Portable Flec- 


tric Drills and Grinders for all purposes. 
Especially built to withstand hard usage. 
Direct and Alternating Current. 


Hand or breast Drills. 12 sizes. } in. to 2} In. 
cap. Larger sizes fitted with sc rew- — and 
have 2 speeds. Catalog? 


Cincinnati Electrical Tool Co. 
Cincinnati, Ohio 
New York Office: 50 Church St. 











PLANERS 


Send for Bulletins. 


Woodward & Powell Planer Co. 


WORCESTER, MASS. 





RE LIANCE ADJUSTABLE SPEED MOTOR 


Runs at any speed over any range up to | to 10. 
No electric controller used “ee ad last issue. 






Reliance Electric & Engineering Co. 
1044 Ivanhoe Road, Cleveland, Ohio 
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THRIFT IN USING 
TOOL STEEL 


Thrift in the use of machine shop materials always pays 
and never more than in the case of tool steel. Yet enormous 
quantities of costly tool steel are wasted very day—not in 
the making, but in the improper hardening of tools. 











Underheated tools are too soft, overheated tools brittle, 
unevenly heated tools are usually warped, and if heated in 
an open flame they are apt to be badly scaled. 







The best way to exercise thrift in using tool steel is to 
eliminate these troubles, which can be done only by correct 
hardening. Here is where the Hoskins Electric Furnace 
comes in and this is why you need it. 














In the Hoskins Furnace tools are heated in a perfectly clean 
chamber, free of flame and injurious combustion gases, 
where the unfluctuating evenly radiated electric heat pene- 
trates all parts of tool alike, without an air blast and where 
the heat is under perfect control. The natural and sure 












result is better tools. 











Write to-day for interesting descriptive “Bulletins.” 


HOSKINS — 











TRADE MARK RE % eRe 


ELECTRIC. 
FURNACE | 


The 100% Hardening Furnace 






















Hoskins Manufacturing Company 


Electric Furnaces, Pyrometers 
and Chromel Resistor Materials 


451 Lawton Avenue Detroit 


Otis Bldg. Oliver Bidg. Grand Central Terminal 
CHICAGO PITTSBURGH NEW YORK 

















Canadian Hoskins, Ltd., Walkerville, Ontario 
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“We want the 
best production 
man obtainable” 





ON ACCOUNT of large expansion, 
we are looking for a man who is now 
successfully managing factory pro- 
duction where at least 3,000 men are 
employed; we want a man who has 
come up through the ranks by actual 
experience as a machinist and made 
good on account of exceptional me- 
chanical and executive ability; must 
be strong physically and mentally and 
between the ages of 35 and 45; we 
want the best production man obtain- 
able, and will pay good salary; do not 
reply unless you are a big man and 
can show a fine record as having done 
big things. Address reply to the Tim- 
ken-Detroit Axle Co., Detroit, Mich., 
attention A. R. Demory, vice-president, 





Automatically Increase Your Saw Blade Travel 
By equipping your shop with these Machines you will be able 
to obtain more rapid cutting with fewer blades and less labor. 


Atkins Kwik Kut Hack Saw Machines 


are strictly high speed. Positive guide insures straight cut- 
ting. Quick return of the Saw Arm. Lifts on return stroke. 
Automatic stop. Belt or motor driven. Write for details. 
Also circulars on ATKINS “AAA” NON-BREAKABLE 
HACK SAW BLADES, ATKINS CIRCULAR METAL 
CUTTING SAWS AND ATKINS “AAA” POWER HACK 
SAW BLADES. Write for descriptive circular A.M. 





E. C. ATKINS & CO, Inc. 


The Silver Steel Saw People Home Office and Factory, Indianapolis, Ind. 
Canadian Factory—Hamilton, Ont Machine Knife Factory—Lancaster, N. Y. 
Brancnes carrying complete stocks in the following cities. Address 

E. C. ATKINS & CO. 
Minneapolis, Portiand, Ore., 
New Orleans, San Francisco, 
New York City, Seattle, 


Vancouver, B.C., 
Sydney, N.S.W.. 
Paris, France 


Atlanta, 
Chicago, 
Memphis, 











PU 


For Sale 


Factory of modern construction, practically 
new, covering about 18,000 sq. ft. Situated 
on railroad with spur-track. Adapted to the 
manufacture of forgings or foundry work. 
Located in small community, no saloons and 
good labor conditions. 10 Miles from the 
city of Hartford. An exceptional opportunity. 


For particulars apply to 


The Billings & Spencer Co. 


Hartford, Conn. 


Special Drill Heads 
for Shrapnel Work 


The type shown is finding 
great favor for drilling 
fuse plug parts and 

with two spindles 


— is used for 
WN shrapnel 
base 


plugs. 














We also make 

Cluster and 
Double Auxiliary 
Adjustable Die Heads. 


SELLEW MACHINE TOOL COMPANY 
Pawtucket, Rhode Island 














For Sale— 


The Rights 
to This Patent 
Handle 


The complete title and rights 
to this patent pneumatic ham- 
mer handle are for sale. The 
throttle is operated by the 
heel of the hand as well as the 
thumb-—less wearing on the op- 
erator. For full particulars ad- 
dress 


J. B. Porter 


1202 Electric Bldg., Buffalo N. Y. 








You are safe when buy- 
ing products advertised in 
the American Machinist. 
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42-inch NEW HAVEN TURRET LATHI 





GEAR CUTTERS. 
15’’ Gleason Bevel Gear Planer. 
16” Bilgram Gear Generator. 


6”’ Fellows Gear Shaper. 


No. 13 Brown and Sharpe Spur and 
Bevel. 

No. 3-A 36” x 10” Cincinnati. 

50” x 10” Gould & Eberhardt Spur 


and Bevel. 


18” 


20” 


24” 


36” 


LATHES. 
x 8’ Lodge & Shipley 
x 12’ Rahn-Mayer-Carpenter. 


American. 
Fifield, 


x 10’ 


x 16’ triple geared into 


face plate. 


16” 
16” 


Lad 


4” 
x2 


TURRET LATHES. 
Pratt & Whitney 
Warner & Swasey 
Gisholt. 

4” Jones & Lamson. 


plain head 


Nection 133 
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MILLING MACHINES. 5 
No. 3 Cincinnati Plain : 
No. 3 Oesterlein Plain : 
PLANERS. 
36° x 36""x 10’ American, 1 head on 
cross rail 
$8” x 48”. x 12’ Pond, | head on cross 


rail 


Send for full description, prices and our list of 


NEW and USED Machine 


Tools just issued. 


MARSHALL & HUSCHART MACHINERY CO. 


17 So. Jefferson St. 
Chicago 


334 No. Capitol Ave. 
Indianapolis 


915 Chemical Bldg. 
St. Louis 


teense 


TELL 








For Sale 


Modern factory containing 132,000 net sq. ft., 
Billings & Spencer 
An exception- 
to secure a modern plant. 
and convenient to 
Located in the manufacturing city of 


recently vacated by The 
Company, for larger quarters. 
al opportunity 


In excellent condition, good light 
shipping point. 


Hartford. 


For full particulars with descriptive print, 


The Billings & Spencer Co. 


Hartford, Conn. 


address 


COneeneeaaanen 








SECOND HAND 
FOR SALE 


To User Direct 


We are not dealers 


James Cunningham, Son & Co. 


ROCHESTER 


MACHINES 


serene 











REBUILT 


not just painted 


y pou right—When you buy a Rebuilt Tool from 
Money back if 
4 ‘satisfied. We have almost everything. 


The STRONG, CARLISLE & HAMMOND CO. 


. & H., you know it's right. 


Cleveland - Detroit 


ou're 


frite. 











JUVUUVULDOUERDEDEDADAGODEDEDEDD GOGH DO DEDEDEOEDEDEREDEOREEOEEREGAO DERE EUEUEO DIOL, CEEDUAEDEDEDEDEDEDEDEOEOOOEDEOEOEOEOEDEOROROROOEDD 


¢An UNUSUAL 
LEASE 


To the 


who can 


Manufacturer 
act at once 


This 
Complete Plant 


Shown within Niagara Falls, N. Y 


With Power 


(At $5.00 per Horse Pe 


Circle and located at J 


Can be leased for a 
Term of 74 Years 
r rart™ nw 
ONEIDA, N. Y 


ONEIDA COMMUNITY, LTD 





Er ne 
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Second Hand Machinery 


Rates: Less than 4 insertions 60 cents per line—4 to 11 insertions 55 cents per line—12 or more insertions 50 cents per line. 
Equipment Wanted items appear at the end of this list 


PTTL COLL LLOo 


HTH NLE HOUT 





Sale 


ADVERTISERS’ NAMES are abbreviated in most of these items. Complete names and addresse: follow: 


Exchange, 217 Center St., New York. 
Engine Co., St. Louis, Mo. 
Co., 419 Atlantic Ave., 


AMERICAN Machinery 
BUSCH-Sulzer Bros Diesel 
Cc. & F. CO.—Chandler & Farquhat 
Boston, Mass. 

CROWTHER & Co., Ine., 170 Oliver St., Boston, Mass 
MACHINERY MERCHANTS, INC., 50 Church St., N. Y. C. 
NEW YORK Machinery Ex., 50 Church St., New York, N. Y. 
P. E. W.—Providence Engineering Works, Providence, R. I. 
SEYFERT’S Sons, Inc., L. F., 437 N. 3rd St., Phila., Pa. 


VONNEGUT Mehy. Co., 43 S. Meridian St., Indianapolis, Ind. 
ARC WELDERS 
1 Electric are welding equipment for two operators; 1 for 


one operator. Machines equal to new in every particular; 
fully guaranteed.—AMERICAN BOILER WORKS, Erie, Pa. 


BOLT CUTTERS 
1—2” Jarecki.—MACHINERY 
BORING MILLS 
34” Colburn boring mill.—VONNEGUT. 
42” Bridgeport Tool Co.—CROW THER 


DRILLING MACHINES 


MERCHANTS, INC. 


16-spindle drill with or without motor; unused.—BUSCH 
GEAR CUTTERS 
48” Brainerd; 60” G. & E. automatic.—cC. & F. CO 


No. 3 and No. 4 B. & S., 16” Bilgrams, 24” Fellows P. Be. W. 


GRINDERS 


and 210 Heald Ring; No. 60 


12x32 Landis Vlain: Nos. ,200 
Heald Cylinder.—-VONNEGUT. 
16” diam. x 8 ft. long Brown & Sharpe; No. 2 B. & 8. sur- 


face CROWTHER 
No. 35 Landis, plain, 30”x150".—C. & F. CO. 


HAMMERS 


800 Ib., 1,000 Ib., 
drop hammers.—C. & F 


LATHES 

1—36x20 
quick change 
CHANTS, INC. 
x6’, 16”x6’ and 16”x8’ Prentice; 
Pratt & Whitney, taper attachment; 


1,500 Ib. and 2,000 lb. Chambersburg steam 
CO, 


& Shipley, 


{ vears old; 1—18x10 Lodge 
MER- 


American, 
16x6 American.—MACHINERY 


gear; 1 


14” 18”x8’ Lodge & Shipley; 
18”x8’ 21”x8’ Perkins; 
34”x13’ 

1 


Niles-Bement-Pond, heavy pattern.—C. & F. CO. 
14”x6’ Q. C. G. Lodge & Shipley; 1—15”x6’ Q. C. G. Car- 
roll-Jamison; 1—18”x10’ gap and 1—24”x14' Rahn & Carpen- 


ter.—-SEYFERT'S. 
42x16 triple geared Johnson 


MILLING MACHINES 


lathe.—AMERICAN. 


No. 2 Van Norman Duplex miller.—VONNEGUT 
No. 3% Pratt & Whitney double horizontal.—VONNEGUT. 


plain; 1 No. 2% 
Universal, ver- 
No. 13% Garvin 


1 No. 2 Cincinnati plain; 1 No. 14 Garvin 
Le Blonde Universal; 1 No. 3 Pedrick & Ayer 
tical attachment; 1 No. 1 Garvin Universal; 1 
plain.—NEW YORK 

Becker vertical No. 2A with circular table-—CROWTHER 

1—No. 3 Vertical Ingersoll Miller, knee type, single pulley 
drive.—-MACHINERY MERCHANTS, INC. 

No. 1 Brown & Sharpe Universal.—cC. & F. CO. 


MOTORS & DYNAMOS 


Used and new. Write what you 
We treat you right. Over $50,000 stock 
Guar. for 1 yr Nathan Kiein & Co., 


PLANERS 

24”°x24”x6’ Flather; 30”x30”xS8’ & 36”x36”"x10’ Pond—C. & F.CO 
PROFILERS 

Three Pratt & Whitney, two spindle.—C. & F. CO. 


SCREW MACHINES 
[Automatic] 
2 Cleveland 24” cap.; 


cap., 5—1” cap., 4 Ky 
1 %” cap.—NEW YORK 


want to buy, sell or exch 
all ready for delivery 
208 Centre St., N. Y. C. 


2 Greenfields 1%” 


4 Hartford 2” cap.: » 
cap.; 1 Gridley 


— I %” cap.; 1 Cleveland 4” 
14” cap.; 1 Hartford % 
fs” and 13” Acme 4 spindle —CROWTHER 
%” and %&” Pratt & Whitney: 1%” Gridley single spindle. 
—C, & F. CO. 


TURRET LATHES 


$2” —24”—-21”—-18” Gisholt; 24” Conradson; 18” Libby; 30” 
Morse; 24” Davis; 6A Potter & Johnston; 5A Potter & John- 


ston. Smaller turrets in all sizes —NEW YORK. 


VERTICLE CHUCKING MACHINE 


& Sharpe.—AMERICAN 


36” Brown 


WANTED 


One No. 0, No. 00 or No. 000 Schuchardt & Schutte gear hob- 
ber for spur, worm and spiral gears.—VONNEGU 

Planer—60” wide, 3 heads, bed 18 or 20’ long. State price 
and where planer can be seen.—THE CLEVELAND BRICK 
MACHINERY CO., Wickliffe, Ohio. 


Lathes in Stock 


10” x 3’ 6” Reed. 6 NEW 16” x 8’ Morris 
2 10°’ x 4’ South Bend. 3 stop cone D. B. G. 

Pe af 
1) x 4 Monarch. 18” x 8’ Lodge & Barker. 
13” x 6’ Prentice. 18” x 12’ Fitchburg 

vw. ea ate ‘ ’ - ° 
4 b Bip Reed. 24-40” x 14’ McCabe dou- 
2 14" x 6’ Flather ite nian 
14” x 8’ Prentiss 2 








14” x 10’ Monarch with 27" x 22° Pratt & Whit- 
turret and taper attach- ney. 
ment. 30” x 18° Bement. 


50” x 27’ New Haven. 
84" x 30’ Bement. 


2 16” x 6’ Harrington. 
16” x 8’ Porter. 


FRANK TOOMEY, Inc. 


Philadelphia, Pa. 


nti 








tonsenerene 





sieenine sanitt 





MACHINE PRODUCTS 
OF ALL KINDS 


SCREW 


We have recently equipped with new machin- 
ery for making all kinds of screw products. 
Send in blue prints or samples for prices. De- 
liveries will be prompt and quality right up to the top 
notch, for which our reputation is well known. Prices 
will please you too. 


The Toledo Screw & Stamping Co. 


149 Snead Ave., Toledo, Ohio 


seeeenennt 








Second Hand 


Drop Hammers 
For Sale 


Spencer patent, in good condition: 


400 Ib. 3—600 Ib. 
500 Ib. 1—1800 lb. 
1—3500 Ib. 





Billings & 


m DO 


Apply to 


The Billings & Spencer Co. 


Hartford, Conn. 
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BORING MACHIN 
+ Detrick & Harvey Vertical 
Morton Poole vertical, 
heads, plain table 
48”" Bement car-wheel Borer 
2-spindle Foote-Burt cylinder 
No. 5-C Binsse, 3{” bar 
No. 3} Binsse, 3” bar 


DRILLING MACHINES 
,—— Henry & Wright 
spindle Taylor & Fena 
3 Cincinnati, back gears, 
attachment 
32” Gould & Eberhardt, sliding head 
32” Cincinnati, sliding head 
36” Bickford, plain radial 
36” Taylor & Fenn, sensitive radial 
10-spindie Gardam, adjustable mul- 
tiple. 





swivel 


Borer 


tapping 


MITT TTT 


GRINDERS 
Springfield double end, plain surface 
Bath a Internal 
No. 3 18” Gorton Universal Disc 
No. 26 18” Besly Double Disc 
12” Bay State Piston Ring 
No. 60 Heald Cylinder 
: LATHES 
16” x 12’ Reed, compound rest, cross 
compound rest 


feed 
18” x -- ff Depeer. 
Fay & Scott, extension 


20’- “ > 
ap 

26” Ly 16’ cross 
feec 

26” x 22’ New Haven, plain turning 

30” x 22’ Le Blond, compound rest 
cross feed 

36” x 12’ Gleason, compound rest 

36” x 16’ Putnam, triple geared 

38” x 20’ Fay & Scott, compound rest 

42”’ x 20’ Gleason, triple geared 

25’’-46”" x 11’ gap speed lathe 

24” x 8’ Harrington heavy 


Pond, compound rest 


spinning 


lathe 
11’ x 18’ Union Iron Works Pit 
18” x 8’ Reed, compound rest 
16” x 8’ Prentice Bros. compound rest 
60” Stevens pulley turning 


MILLERS 
No. 14 Garvin, plain 
No. 3 Cincinnati, plain 
No. 4 Brown & Sharpe, plain 
No. 24 Brown & Sharpe, plain 
No 21 Garvin, plain 
No. 2 Fox, hand 
No old style, uni- 


1 Brown & Sharpe, 
versal, 





USED MACHINERY 


No 
No 


Prentiss Tool & Supply Co., 





2 Garvin, universal, back gears 

7 Becker, Lincoln pattern 
PLANERS 

3’ Pratt & Whitney 

8’ Lathe & Morse 





WHY NOT? 








6’ L. W. Pond 

Whitcomb 

Whitcomb 

Pond 

Bement, two heads 
Pease, two heads 

12’ Cincinnati, two heads 
Gray, two heads 

15’ Sellers, three heads 
14’ L. W. Pond, two heads 


PRESSES. 
4B Mossberg, inclinable 
No. 5 Perkins, not inclinable 
P2 Ferracute 
60-ton Watson-Stillman 
No. 3 Stiles 
El2 Ferracute, 





ae ce ne oe ee ee na 
tz 
> 





hydraulic 


inclined 
SAWS. 
Burke Slitting Saw 
No. 4 Robertson, hack, motor 
30” Wright, metal band 
No. 1, No. 2 and No. 3 Espen, 
SHAPERS. 
15” Hendey, friction 
16° Gould & Eberhardt 
16” Stockbridge, crank 
8” Perkins, friction 
24” Gould & Eberhardt 
SCREW MACHINES 
3” Barton & Oliv er, wire feed 
24” American ““Conradson.”’ 
18” Springhe ld 
15 x 5’ Roberts chasing bar 
13” Dreses plain monitor 
5” Chasing bar 
Cleveland (3). 
i” Gridley. 
i” Hartford 
ay Automatic. 


20” 


Lucas 


7: 
a 
2. 
k 


GENERAL MISCELLANEOUS 
No. 0 Baker Bros. Keyseater 
6" Acme single bolt cutter 
2” Acme double bolt cutter 


8” Eaton Cole Burnham pipe thread- 
ing machine 

No. | Rock River Bulldozer 

44” Norton running balancing ma- 
chine 

No. 2 Pratt & Whitney 2-spindle Pro 
filer 


Singer Building 
New York 


TUATEDDOEEAOEODOTNDEU DIDO DOEDEDEORO EULER DEDEPEDEDEDEOEA RADE DIED EEDEDAUEOEODODEOEOETEOREDEDEGEU NORE EOED EEO EOEOOEDEDEOEDEADEOEOEOEOROEOEORODEDEOEDODOREGHOROEEOEOROROOORORODAODOEO ODED OONOEOT ED 





Used Lathes and Milling 
Machines 





Reed 12”x5’ Engine, rise and fall rest 

Blaisdell 13”x Engine Lathe, rise and fall rest, 
chuck fitted 

LeBlond 14”x6’ Engine Lathe, plain rest 

Porter 18”xS’ Engine Lathe, compound rest 

Putnam 20”x6’ Engine Lathe, compound rest 

Putnam 20”x8’ Engine Lathe, compound rest 

Porter 24”x1l4’ Engine Lathe, compound rest, 
chuck fitted 

Becker-Brainerd No. 24 Plain Milling Machines, 
Back geared 

Brainerd No § 6Plain Milling Machines, back 
reared 

Becker-Brainerd No. 2 Plain Milling Machine, 
all automatic feeds, geared feed 

Milwaukee No -B Plain Cone Driven Milling 
Machine 

Cincinnati No. 2 Plain Milling Machine, geared 
fe eas 

Hendey No. 3 Plain Milling Machine, all auto 
matic feeds 

Hendey No. 2 Lincoln Type Milling Machine 

Pratt & Whitney No. 12 Duplex Milling Machine 


Hill, Clarke & Co., Inc. 


The Machinery 


156 Oliver Street 
136 Cedar Street 


Merchants 


Boston, Mass. 
New York City 








Just 25 Minutes 









taneeceoeoerenel 


IN STOCK 


Greatest Stock of Good Used Machine Tools in the Country—All com- 
plete and in good operative condition at prices lower than elsewhere. 


This is only a PARTIAL LIST: 





From Broadway! 


vi) 


ht 
ww 


1,000 


sh 
2 
mono 
200 
250) 
750 
OOLS, 
EACH 


FE MA- 
MAC HINES 
CUT: 


(ver- 


ENGINE LATHES AU TOM ATIC S AND SCREW 20” x 7’ Reed, back geared, 21” HS belt 
64-72” x 40’ Betts, triple g'd $1,500 sHINES — nuck P.F. to turret ' 
ads * Led Bement, face plate drive, raising a No as Nat'l Acme, 1)” cap., 4 spindle $1,000 +e Sarees. + — rv d .. - . . a . ii 
spp ems + bond No. 53 Nat'l Acme, 1)” cap., 4 spindle ~ “O00 ‘a eae > So, Sas or ' 
36” x 16’ Fifield, CR. P.C.F. 900 T HIR™ ry Hi: artfords f to }?” capacity, each 200 18” by W tn = ~ : 
36” x 14’ Niles, C_R. P.C.F. heavy Three No. 2 Brown & Sharpe, 21/32” cap. each IT } ‘ arnet & Swasey, pl. head, double cut 
30” x 26’ Lodge & Shipley, quick change, 3’ We also have Gridley’s, Clevelands, Hartford and 16” y ty. : 
hole in spindle, 4” belt, 5 section cone 1,750 other Automatics : x 5° Warner & Swasey,)pl. head, 13” H.s 
30” x 18’ Ames, blocks to 36”, C.R. P.C.1 750 DRILLS », Lut-off rest, 3” belt 
30” x 14’ Rowland-New Haven, C.R. 1}” 600 10” No. 2 Jones & Lamson, pl. head, double cut 
30” x 12’ Pond, PI.R. heavy 600 20” style “F’"’ Baker Bros, massive pattern $300 " off rest > 
28” x 16’ Fife’ ld, blocks to 40’, 36” chuck Foote-Burt, 8 spindle, heavy 150 16” Flather, 1}” H.S 
26” x 10’ Dustin-Prentiss, C.R. P.C.F. chuck 600 Bausch, 8-spindle, multiple 1,000 16" Windsor Turret chucking be 
26” x 9 Pond, C.R. 450 Barnes, 4-spindle, 20’, b’k ar'd, P.F., et« 100 15” x 6)" Coutler & M« Kenzie, 3” H.S. 2-step 
24” x 16’ Fish-Prentiss, C.R. P.C.F. 2” H.S 850 28” Barnes upright, b’k gr'd, sliding head ISS cone, 6" belt, 2-jaw chuck, auto. feed to 
24” x 10 Fifield 600 turret i 
24” x 14’ Blaisdell, H.S. C.R. P.C.F. TURRET LATHES [wo No. 2} Pratt & Whitney, pl. heads, drawing 
24” x 12’ Jones & Lamson, C.R. P.C.F. H.S8 ,, attachment, 3 sete pan bes. ¢ ach 
22” x 9 New Haven, C.R 400 24” Gisholt (big bore type, 6)” hole in spindk 11” x 5’ Coutler & McKenzie, auto, feed to tur 
22” x 10’ Harrington, C.R. P.C.F 32 taper attachment, rapid traverse, turret tool ret, 3 H.S., 2-jaw chuck, 2 st p cone, 5 
20-26” x 10’ yal Larmon, gap style, insert posts, heavy chuck, hex. turret $2,000 S belt 
gap, C.R. P.C.F is 600 28" x 8’ Fish-Prentiss, 2” H.S., 3-step cone, 4 26" x 8° Bogert... . . 
20” x 12’ Fifield, C KR. PC .F. chuck 25 belt, back geared, friction head, 24” ‘Uni 24” Bogert, 3)” hollow spindle, friction head, 3 
20” x 10’ Morse, P.C.F 350 versal chuck, positive geared feed, auto step cone, 4” belt, heavy hexagon turret 
20" x 9 Pratt & Ww hitney, taper attachment matic stop, hex. turret on carriage, and six mounted on carriage, power cross feed to 
fitted, C.R. H P.C F. 425 24” holes, P.C.F. to turret 1 350 turret with automatic stops 
is” x 10’ Hamilton, R. P.C.F. 13° H.S8., 5 24” Garvin, extra heavy, 4” H.35.% step cone, 5’ 
step cone dM) belt, main spindle bearing about 8” diam RADIAL DRILLS 
18” x 8 Star Tool Works, C.R. P.C.F 350) Universal chuck, very heavy double cutting 5’ Bickford, swivel head, and independent tabk 
18” x 8’ Flather, Pi. R. P.C.F. 1)” H.S 325 off and forming slide on each side, operated 5’ American, semi-Universal, b'k er'd, auto 
is” x 8’ ,yax Ls ks 26”, C.R. H.S. 1} separately by power feed, double tool clamps feed 
hole, P.C.F 0) instead of ordinary tool posts, and have +)’ American Tool Works, plain, with taper at 
18” x 8’ Flather, PL R. ate F. 1}” H.S. $25 auto. stop for the feed, hex. turret six 2} tachment, swivel box table 
16” Blaisdell : -_ holes, turret slide 36” long, P.F. to tur ret $}’ Lambertville, Bement pattern plain Radial 
i’ x 8’ Robins, P! 25 with auto. stop and adjustable stops ‘or solid arm type with table 
, —16" x 6 Lad: & Davis, each 30 each station of turret 1,150 2)’ W. E. Gang Co. Radial 
16” x 6’ Porter, C.R. P.C.F..... 275 22” x 6 Turret Lathe, 12 holes in round turret 175 4’ Western full Universal 
14” x 10’ Robins, R. & rs rest. . . sO 21” Gisholt, face plate drive, 3 step cone, 3/ BESIDES THI ABOVI MENTIONED T 
14” x 10’ Wagner, M. T. Co., C.R. P.C.F., 1” belt, 2” H.S., 3-jaw l niversal chuck 150 WE HAVE A GOOD SELECTION oO} 
i. tun teseshae oes 25 Two No. 4 Potter & ae 21” swing, screw OF THE FOLLOWING CLASSES 
14” x 6’ Reed, R. & F. rest, '”’ H.S 200 shaver type, hex. turret, 1)’ H.S. auto. feed CHINERY: GRINDERS, MILLING 
14” x 6’ Fitchburg, taper “attachme nt, fitted to turret slide, pan be a double friction PLANERS, SHAPERS, HYDRAULICS, 
C.R., 5-section cone 300 countershaft, each 275 TING-OFF MACHINES, BORING MIL Ls 
Two 10x 20” Automatic Threading Lathes, 20” x 5’ Meriden, plain head, |}? H.S. drawing tical and horizontal), ete. Full information of which 
ee ee eee 250 attachment, 4” belt, double cut-off 250 we will be glad to furnish on request 


THE CO-OPERATIVE USED MACHINERY CO., 


Telephone 665 Cortlandt 


50 Church Street, New York City 
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My 


For Big Production Use McCrosky Reamers 


Many of the most modern and efficient plants in the country, manufacturing on an immense scale, are 
using McCrosky Patent Adjustable Reamers as a necessary part of their equipment. The long experience 
and discriminating judgment of the executives in these concerns who prefer and insist on having McCrosky 
Reamers is strong testimony for these tools. 


Sfp fs Lf 4 / yj 7 / / / 





Illustration shows a recent shipment of special length, taper shank, high speed reamers to a large motor manufacturing com- 


pany in Michigan. 

Every reamer in the lot with its large adjustment will outwear a dozen solid reamers 

and then a new set of blades at small cost will make the reamers as good as new. 
Our general catalog No. 4 tells an interesting story of cost-reducing methods. The chapter on the famous WIZARD Chucks 
and collets for using all sizes and kinds of tools in quick succession without stopping the drill press will interest you also. 
Your copy is waiting for mailing instructions. Drop us a card NOW 


The McCrosky Reamer Company, Meadville, Pa. 


Export Agent, Benjamin Whittaker, 21 State Street, New York, N. Y. 














Extracts from the American Machinist 
Advertising Code 


1 No misstatement of any kind can ap- in a machine shop can be inserted in the 
pear in the American Machinist. American Machinist. 


5 We reserve the right to refuse the ad- 
vertising of any concern, if in our judg- 
ment the product is not ready to be mar- 
keted, or if the would-be advertiser is 
not financially able to continue adver- 
4 No advertising of any product (or tising long enough to make his invest- 
services) that cannot be used to advantage ment worth while. 


2 No gross exaggeration can appear. 


< 


3 The name or address of a competitor 
cannot be mentioned in an advertisement. 
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“AGRIPP A” ateam of youngsters from Williams’ 


won the 
“'Tool Holder Championship for all Comers” 
at the Panama-Pacific International Exposition 


The Superior Jury confirmed the supremacy conferred 
by the original award upon 


WILLIAMS’ “AGRIPPA” TOOL HOLDERS 


“THE HOLDERS THAT HOLD” 





With many years to live 


they are sure to estab- 
lish future records. 





MS 4 
. Ree, 






a, oS” HOLDERS 
sem Headless ~_ » 


5% Hex.Head Cam . , 
%e S 
4 S 
Xoens ww 


Md A\ 


Tool - Holders 
Guaranteed. 





All our 
Positively 





TURNING-TOOL 
HOLDERS 


CUTTING-OFF AND 
SIDE-TOOL 
HOLDERS 


Take 
mercial shapes 


Cam lock 

Rapid and positive 

The 
sure, 
lock 


Cam loch 
SLEEVE BAR 

Universal cap tor 
angle cutter 


No loose 


greater the pres- I 
nterchanges J 
the tighter the — ab te 


No set-screws 
or upset 


to strip 
One holder for both 
cutting - off and side- 


tool work Simplicity itself 


No holders to scrap 


Western Warehouse 
32 B So. Clinton St. 
Chicago, Ill. 


35 Richards St. 


\S0/ 


BORING-TOOI 
HOLDERS 
multiple bars of 


No bushings require 


or extra pa 


PLAIN BAR 


J.H. WILLIAMS & CO. 


In the proportion that 
other tool holders ‘‘have 
made good”’ “‘Agrippa’’ 
Tool Holders EXCEL. 


PTETE Ty ES RAET HT PET 


OFFICIAL 


AWARD 
RIBBON 


Ske & 


PANAMA PACIFIC 
INTERNATIONAL 
EXPOSITION 
URL G ria) 


PWia<< 






PRESIDENT OF THE SUPL A 


DEPARTMENTOF 


MACHINERY 





Money Refunded within 
90 daysif unsatisfactory. 


PLANING-TOOL 


THREADING- 
HOLDERS 


TOOI 


all com- HOLDERS 
: ‘ 6 angles of adjustment 
, Combination rigid and ms in the adjustment 
! spring tool for rough ring 
or finishing cuts Perfect seating of cutters 
straight of I Or kable spring head Uniform lox king pressure 
Equally efficient for Adjustment ring takes the 
rts turning-tool work train, relieving holder of 
All —— 
yy steel cutters 
™ offset turn 


Excellent also for 


olid bar Cam lock ing-tool work 


Write for our New 
Catalogue and Tool 
Holder Pamphlet. 


Brooklyn, N. Y. 


voneeeennnns 
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sent 


TOCUOUEOEGEOHGRUREDEOAGEOEOAODOGOOEGDORGOOOUEEOEGEOEO SOOO EObOEONONONONY 
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Abrasive Materials 


American Emery Wheel Works—Providence, R. 1. 
Carborundum Co.—Niagara Falls, N. Y. New 
York City, Chicago, Boston, Phila., Cleveland, 
Cincinnati, Pittsburgh, Milwaukee, Grand Rapids, 
Manchester, Eng.; Dusseldorf, Germany. 
Carborundum, Aloxite, garnet abrasive 
ucts for all uses. Carborundum and Aloxite 
grains, Carborundum paper and cloth, Aloxite 
cloth, garnet paper and cloth, Carborundum 
sharpening stones, rubbing bricks 


prod- 


Dickinson, Thomas L.—64 Nassau St., N. Y. City. 
Norton Co.— Worcester, Mass., U. 8S. A Cable 
Address: “Norco.” Branches: New York, 151 


Chambers St. ; Chicago, 11 N. Jefferson St. ; Niag- 
ara Falls, N. Y.; Chippewa, Ont., Canada; Baux- 
ite, Ark.; Wesseling, Bz. Coln, Germany 

Made of Alundum and Crystolon. Alundum is 
an artificial aluminous abrasive for grinding steel 
and steel alloys. Crystolon is a carbide of sil- 
icon abrasive, made in the electric furnace, used 
in grinding cast, wrought or malleable iron, brass, 
bronze, aluminum, marble, pearl and materials of 
like physical characteristics. 
Safety Emery Wheel Co.—Larch St., Springfield, O. 
Agents: Farmer & Co., London; Adler Eisenchitz, 
Milan; Allied Machy. Co. of America, Paris. 
Vitrified Wheel Co.— Westfield, Mass. 








Accumulators, Hyd raulic 


Southwark Fdry. & Mach. Co.—Philadelphia, Pa. 
Watson-Stillman Co.—42 Church St., N. Y. City. 
Air Lifts 


Ingersoll-Rand Co.—11 Broadway, New York City. 




















Sullivan Machinery Co.--122 8S. Michigan Ave., 
Chicago, Ill 

Air Purifiers and Coolers 

American Blower Co.—-1400 Russell St., Detroit. 





Analyses, Chemical 


Souther Engineering Corp., Hy.—Hartford, Conn. 


Arbo rs 


Barber-Colman Co.—-Rockford, Ill. 

Brown & Sharpe Mfg. Co.—Tlrovidence, R. I 
Cincinnati Milling Machine Co.— Oakley, Cincin- 
nati, Ohio. 

Cleveland Twist Drill Co. Cleveland, 
Cushman Chuck Co.—Hartford, Conn 
Detroit Twist Drill Co.—-644 Fort 
ee Twist Drill & Machine Co. 
Mass. 

Pratt & Whitney Co.—Hartford, Conn. 
Pratt Chuck Co.—Frankfort, N. Y. 
Union Mfg. Co.—New Britain, Conn. 
Union Twist Drill Co.--Athol, Mass 
Whitney Mfg. Co.—-Hartford, Conn. 
ney, Hartford 
Automobile Parts 


Acklin Stamping Co.—-1650 Dorr St., Toledo, O. 


Ohio. 


St., 
New 


Detroit. 
Bedford, 


Cable : Whit- 


Balls, Brass and Bronze 


Atlas Ball Co.—201 Glenwood Ave., Phila., Pa 
Auburn Ball Bearing Co.—25 Elizabeth St., 
Rochester, N. Y 

Hoover Steel Bali Co.—Ann Arbor, Mich 


Balls, Steel 


Abbott Ball Co.—Box 1233, Hartford, Conn 
Atlas Ball Co.—201 Glenwood Ave., .Phila., Pa. 
Auburn Ball Bearing Co.—25 Elizabeth St., 
Rochester, N. Y 

Hoover Steel Ball Co.—-Ann Arbor, Mich. 

New Departure Mfg. Co.—-Bristol, Conn. 





Barrels, Tumbling 





Abbott Ball Co. Box 1233, Hartford, Conn 
Mott Sand Blast Co.—1157 E. 138th St., N. ¥. C. 


Bars, Boring 


Cleveland Twist Drill Co.—Cleveland, Ohio. 








Elmes Eng. Works, Chas. F.—1001 Fulton St., 
Chicago, IL. 

Marvin & Casler Co.—Canastota, N. Y. 
Underwood & Co., H. B.—1026 Hamilton St., 
Philadelphia, Penn. 

Bars, Bronze Cored 

American Bronze Co.—Berwyn, Penn. 429 Ford 


Bldg., Detroit, Mich. Cable Address: Ambrocom, 
Philadelphia. 
All sizes Non-Gran bronze finished bushings. 
See advertisement on back cover. 
Bunting Brass & Bronze Co.—726 
Toledo, Ohio 


Spencer St., 





25 Elizabeth St.. Roch- 


Bearings, Ball 





Auburn Ball Bearing Co. 
ester, N. Y 

Thrust and annular ball bearings up to 26 in. 
diameter. 
Ball & Roller Bearing Co.—Danbury, Conn. 
Fafnir Bearing Co.—New Britain, Conn. 
Hess-Bright Mfg. Co.—Front St. and Erie Ave., 
Philadelphia, Penn. 
New Departure Manufacturing Co., The—N. Main 


St., Bristol, Conn. Cable Address: Departure, 
Bristol. Branch: 1016-17 Ford Bldg., Detroit. 
New Departure ball bearings in three types, 


double row, single row and radax. 

Agents: Albany, Albany Hardware & Iron Co. ; 
Atlanta, Elyea-Austell Co.; Baltimore, The Reus 
Bros. Co.; Boston, Ahlberg Bearing Co. ; Buffalo, 
Iroquois Rubber Co.; Calgary, Alb., Can., The 
Chapin Co.; Cincinnati, Herman Bumiller Co. ; 
Charlotte, N. C., Chemi Co., Inc. ; Chicago, Ahl- 
berg Bearing Co., Chicago Pulley & Shafting Co. ; 
Cleveland, Ahlberg Bearing Co., Cray Bros. ; Den- 
ver, Denver Auto Goods Co., Quinn & McGill 
Motor Supply Co., M. L. Foss; Des Moines, Her- 
ring Motor Co.; Detroit, Ahlberg Bearing Co. ; 
Indianapolis, Hearsey-Willis Co.; Kansas City, 
Mo., Motor & Machinists Supply Co.; Los An- 
geles, Ahlberg Bearing Co., Western Rubber & 
Supply Co.; Milwaukee, Julius Andrae & Sons 
Co.; Minneapolis, Hudson & Thurber Co.; New 
York City, Ahlberg Bearing Co., The Gwilliam 
Co. ; Norfolk, Chemi Co., Inc.; Omaha, The Lin- 
inger Implement Co.; Pasadena, Western Rubber 
& Supply Co.; Philadelphia, The Gwilliam Co. ; 
Pittsburgh, Machinist Supply Co. ; Portland, Me., 
James Bailey Co.; Portland, Ore., Ballou & 
Wright ; Richmond, Va., Chemi Co., Inc. ; Roches- 
ter, U. S. Rubber Co.; Sacramento, Kimball-Up- 
son Co., Ahlberg Bearing Co.; St. Louis, Fred 
Campbell; Salt Lake City, Bertram Motor Supply 
Co.; San Antonio, Tex. 
Norma Co. of America 
York. Cable: Normaco, New York. 

Ball bearings of open separable type rigidly 
mounted. Thrust units made in both single and 
double types with or without housings. 
S K F Ball Bearing Co.—50 Church 
York City. Cable Address: Skayef, N 

S K F are Swedish steel ball bearings, made at 
Gothenberg, Sweden. Self-aligning, permitting 
the shaft upon which they are mounted to deflect 
Have a double row construction, two rows of balls 
to each bearing, the balls being held in staggered 
relation in the raceways. 


U. S. Ball Bearing Mfg. Co. 
ble : Ballbear 
Radial and thrust 


1790 Broadway, New 


St., New 
. 


Oak Park, Ill. Ca- 


types 
Bearings, Die-Cast 

Acme Die Casting Corp.—Bush Terminal No. 5, 
Brooklyn, N. Y 

Doehler Die Casting Co. 
Brooklyn, N. Y Branch: 
Doehler, Brooklyn 
Germann Bronze Co. 345 W 
Light Manufacturing & Fdry. Co.—Pottstown, Pa. 
National Lead Co.—Room 1924, 111 Bway., N. Y. 
Parker White Metal & Machine Co.—Erie, Penn. 


Court and Ninth St., 
Toledo, Ohio. Cable: 


19th St., Erie, Penn. 








Bearings, Journal 





American Bronze Co.—-Berwyn, Penn. 
Bldg., Detroit, Mich. Cable Address: 
Philadelphia. 


429 Ford 
Ambrocom, 


Arguto Oilless Bearing Co.—Philadelphia, Penn 





Bearings, Roller 





Ball & Roller Bearing Co.—Danbury, Conn. 


Norma Co. of America—1790 Broadway, N. Y. C 


Belt Cement 


Graton & Knight Mfg. Co... Worcester, Mass. 
Houghton & Co., E. F.—-240 W. Somerset 
Philadelphia, Penn. 

Schieren Co., Chas. A.- 








St., 


41 Ferry St., N. Y. City 





Belt Clamps 





Billings & Spencer Co.—Hartford, Conn. 
Hoggson & Pettis Mfg. Co.—New Haven, Conn. 


Belt Dressings and Fillers 


Dixon Crucible Co., Joseph—Jersey City, N. J. 
Graton & Knight Mfg. Co.—Worcester, Mass. 


Houghton & Co., E. F.—240 W. Somerset 
Philadelphia, Penn. 


Rhoads & Sons, J. E. 
Schieren Co., Chas. A. 
White & Bagley Co. 


St., 


32 N. 3d St., Phila., Pa. 
41 Ferry St., N. Y. City. 
Worcester, Mass. 


Belt Fasteners 


Bristol Co.—Waterbury, Conn. 








Belt Lacing 





Chicago Rawhide Mfg. Co. 1301 Elston Ave., 
Chicago, Ill. 

Graton & Knight Mfg. 
Houghton & Co., E. F. 
Philadelphia, Penn. 
Rhoads & Sons, J. E.—32 N. 3d St., Phila., Pa. 
Schieren Co., Chas. A.—-41 Ferry St., N. Y. City 


Co.—Worcester, Mass. 


-240 W. Somerset St., 








Belt-Lacing Machines 





Birdsboro Steel Fdry. & Mach. Co.—Birdsboro, Pa. 





Belting, Chain 

Caldwell & Son Co., H. W.—lith St. and Western 
Ave., Chicago, Il. 
Link-Belt Co.—39th St. 
cago, Ill. Philadelphia and Indianapolis. 
Morse Chain Co.—Ithaca, N. Y. 


Whitney Mfg. Co.--Hartford, Conn. 
Get Spartan Book No. 3. 





and Stewart Ave., Chi- 





Belting, Leather 





Chicago Rawhide Mfg. Co.—1501 Elston Ave., 
Chicago, Il. 

Graton & Knight Mfg. Co. Worcester, 
Houghton & Co., E. F.--240 W. Somerset St., 
Philadelphia, Penn. 

Rhoads & Sons, J. E.—32 N. 3d St., Phila., Pa 
Schieren Co., Chas. A.—-41 Ferry St., N. Y. City 


Mass. 





Benches, Work 


Brown & Sharpe Mfg. Co.--Providence, R. I. 


Manufacturing Equipment & Engineering Co. 
Washington St., Boston, Mass. 


New Britain Machine Co.—-New Britain, Conn 
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Bending Machines, Power 


Long & Allstater Co.—-Hamilton, Ohio. 
Niles-Bement-Pond Co.—-111 Breadway, N. Y. © 
Sellers & Co., Inc., Wm.—Philadelphia, Penn 
Blocks, Arbor Driving 


Nicholson & Co., W. H.—114 Oregon St., Wilkes 
Barre, Penn 


Blocks, Chain 





(See Hoists, Hand) 








September 30, 1915 Buying—A MERICAN MACHINIS T—Seection 143 


“Allen” 


Socket Head Cap Screws 
MM 


Allen Socket Head Cap Screws overcome all the disad- 
vantages of the ordinary slotted head type of screw. 


You know the trouble you have had after a little hard use, 
the screw driver slot of the screw becomes so rounded off 
and broken that the screw can no longer be set up properly 
and has to be replaced. 


**Allens’’ can be set up fully as hard as the hex head cap screws and 
are much more convenient in close corners where there is not room to 
apply the S Wrench. 


Allen Socket Head Cap Screws are threaded accurately to standard 
gauges and are perfect in lead. The heads are perfectly true with the 
body of screw—saving the bother of grinding off one side of screw to fit 
the counter-bore, as is often necessary with the usual run of round slotted 
cap screws. 


Carried in stock and made to order in special sizes. 


hha l hob bb bh hh baw 





Write for Circular No. 10 and free sample screws. 


THE ALLEN MANUFACTURING COMPANY, 135 Sheldon Street, HARTFORD, CONN. 


173 Princess St., Manchester, England. 


Accurate Light Milling Work 


on tool, jig model and in regular manufacturing is 
assured with the 


AMES BENCH 
MILLING MACHINE 


A solid compact efficient machine with a wide range, capable 
of handling medium heavy work and yet sensitive enough to 
turn out the finest precision work. 

The heavy cutter head is fitted with a chuck and is adapted 
for either straight or taper shank tools. 





The index head can be set at any angle from ten degrees below 
horizontal to five degrees beyond perpendicular. It is ac- 
curately graduated in degrees. Spindle is hardened and 
ground and takes regular lathe chucks. 

The footstock spindle is hardened and ground. 

The table is provided with graduated swivel and has both 
screw and rack and pinion feeds provided with adjustable 
stops. 

All dials are adjustable and graduated in thousandths of an 
inch. 

The machine requires minimum power and exactly meets 
every requirement for accuracy and rapid production. 





Send now for catalogs and full information. 


B. C. Ames Company - Waltham, Mass. 


Manufacturers of Bench Lathes, Bench Milling Machines and Dial Gauges 


—S 
» 
,) 
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Blocks, Die 


Co.—Syracuse, N. Y. 


Halcomb Steel 


Blowers 


Russell St., Detroit 
John 8t., N. Y. C. 
New York City. 
Penn. 


American ‘Blower Co.— 1400 
American Gas Furnace Co.—24 
Ingersoll-Rand Co.—11 Broadway, 
Westinghouse Elec. & Mfg. Co.—Pittsburgh, 


Blue Printing Machines 


Wickes Bros,—Saginaw, Mich. 


Bolt and Nut Machinery 


Acme Machinery Co.—Cleveland, Ohio 
Landis Machine Co.--Waynesboro, Penn 
National Machinery Co.—Tiffin, Ohio 


Newton Machine Tool Works—23rd and Vine St., 


Philadelphia, Penn. 

Reed-Prentice Co.—Worcester, Mass 

Standard Engineering Works—Ellwood City, Pa. 
Wiley & Russell Mfg. Co.— Greenfield, Mass 
Bolt-Threading Machines 

Landis Tool Co.- Waynesboro, Penn. 

National Machinery Co.—Tiffin, Ohio 

Wiley & Russell Mfg. Co.—Greenfield, Mass. 
Bolts and Nuts 

National Acme Mfg. Co.—Cleveland, Ohio. 


Bone, Case Hardening 


Houghton & Co., E. F.—-240 W. Somerset St., 
Philadelphia, Penn 


Rogers & Hubbard Co. 


Middletown, Conn 


Books, Technical 
McGraw-Hill Book Co.—-239 W. 39th St., N. Y. C. 
Boosters 


Crocker-Wheeler Co. 
General Electric Co. 
Southwark Fdry. & Mach. Co. 
Westinghouse Elec. & Mfg. Co. 


Ampere, N. J 

Schenectady, N. Y. 
Philadelphia, Pa 
Pittsburgh, Penn 


Boring and Turning Mills, Vertical 


Betts Machine Co.—Wilmington, Del Cable : 
Bettwell. 
Sizes 5’ to 30’ swing. 

Bullard Machine Tool Co.—Bridgeport, Conn. 
Cincinnati Planer Co.—-Cincinnati, Ohio 
Colburn Machine Tool Co.—Franklin, Penn 

Sizes 30”, 34”, 42”, 48”, 54”, 60”, 72° 
Mitts & Merrill 913 Tilden St., Saginaw, Mich. 
Niles-Bement-Pond Co.—-111 Broadway, N. Y. C. 


Boring, Drilling and Milling Machines, 
Horizontal 


‘See St., 


Amalgamated Machinery Co.—72 W. 


Chicago 

Barnes Co., W. F. & John—1995 Ruby St., Rock- 
ford, Til 

Beaman & Smith Co.-Providence, R. I 

Betts Machine Co.—Wilmington, Del. Cable : 
Bettwell. 

Fosdick Machine Tooi Co.—Cincinnati, Ohio 


Cleveland, Ohio. 
Freeport, Ill 
"9th St 


Foote-Burt Co. 
Hoefer Mfg. Co. 


Lucas Machine Tool Co.—E and N. Y. C 


R.R. Cable Addre a8 : L ucas, Cleveland. 
Three sizes, 3”, 3%” and 4%” spindles. 
For boring, milling and drilling as separate 


operations, or all three operations, at one setting 
of the work 

Newton Machine Tool Works 
Philadelphia, Penn 


Niles-Bement-Pond Co. 


23rd and Vine St., 


111 Broadway, N. Y. C. 


Pawling & Harnischfeger Co.—Milwaukee, Wis. 
Prentiss Tool & Supply Co.—-Singer Bldg., N. Y. C. 
Springfield Machine Tool Co.—-Springfield, Ohio. 


Cable: Montanus Spindle a axle boring ma- 

chines, 2 sizes, 7”x60” and 11”x84” 

Universal Boring Machine Co. ‘Baten, Mass., U 

S. A. Cable: “Horizontal,” Hudson 
Sizes: No. 3-A and new No. 3%. 

No. 3-A has 3” main boring bar, 28” 

feed. Weight, 10,000 Ib. 


Capacities : 
continuous 


No. 3-A Universal (horizontal) boring machine 
for the lightest drilling, boring and milling for jig 
work, also capable of doing heavy boring, 
and milling on steel castings. 
Universal (horizontal) boring machine is intended 
for the heavier classes of work, 
large jigs 


drilling 
The new No. 3% 
has a range for 


and machine tool work. 
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Vandyek | Churchill: Co. —93 Liberty St.. N. ¥. C. 


Boring g Heads 


Marvin & Casler Co.—Canastota, N. Y. 
Radical Boring Head Corp.—( West St., N. Y. ¢ 
Boring Machines 

(See Drilling and Milling Machines, Horizontal) 
Boring Tools 7 ; 
Williams Co., J. H.—35 Richards St., Brooklyn. 
Boxes, Tote 7 


(See ‘Furniture, "Machine Shop) 


Broaches 
Lapointe Co., J. N.—New London, Conn 
Lapointe Machine Tool Co..-Hudson, Mass 

For any class of work, for use on any broach- 


ing or keyseating mac hine. 
Send for Catalog ‘“‘C.” 


Taft-Peirce Mfg. Co -Woonsocket, R. IL 





Broaching Machines 


Lapointe Co., J. N.--New London, Conn. 
Lapointe Machine Too! Co._-Hudson, Mass. Ca- 
ble Address: “‘Lapointe,” Hudson 

Pour sizes—No. 1, square holes up to %”; No. 
2, square holes up to 14”; No. 3, square holes up 
to 3”; No. 4, square holes up to 4” Round or 
irregular shapes of much larger sizes can be 
handled on these same machines. 

Will cut square, hexagon, multiple, 
round or irregular shape d holes. 


spline, 


Bronze 

American Bronze Co. 

Bldg., Detroit, Mich. 

Philadelphia. 
Non-Gran high-speed bearing 

nonadjustable bronze bushings 
See advertisement on back cover. 





Berwyn, Penn. 429 Ford 
Cable Address: Ambrocom, 


bronze for solid 





Brushes 


Dixon Crucible Co., Joseph 





Jersey City, N. J 





Bulldozers 
Toledo Machine & Tool Co. Toledo, Ohio 
Bushings 
‘American Bronze Co. Berwyn, Penn. 429 Ford 
Bldg., Detroit, Mich. Cable Address: Ambrocom, 
Philadelphia. 

All sizes Non-Gran cored and solid bars 12” 
long. 


See advertisement on back cover 
Bunting Brass & Bronze Co.-—726 
Toledo, Ohio. 


Spencer St., 


Calipers 


Athol Machine Co. Athol, Mass. 
Brown & Sharpe Mfg. Co.—-Providence, R. I 
Slocomb Co., J. T. Providence, R. I 





Starrett Co., L. S.--Athol, Mass 

Williams & Co., J. H.—35 Richards St., Brook- 
lyn, N. Y. 

Cam Cutting Machines 

Garvin Mach. Co.—Spring and Varick St., N. ¥.C 
Rowbottom Machine Co.—Waterbury, Conn 
Cams 

Boston Gear Works Norfolk Downs, Mass. 
Rowbottom Machine Co.—-Waterbury, Conn 





Can-Making Machinery 





(See Sheet Metal Working Machinery) 





Carbonizing and Casehardening 


American Compound Co. 
ton, Mass. 
Brown & Sharpe Mfg. Co.—Providence, R. I. 
Rogers & Hubbard Co.—Middletown, Conn. 
Shore Instrument & Mfg. Co.—555 W. 22nd St., 
New York. 

“Enamellite.” 


Williams Co., J. 





151 Franklin St., Bos- 


H.—35 Richards St., Brooklyn. 





Cars, Industrial 





Link-Belt Co.—39th St. and Stewart Ave., Chi- 


cago, Ill. Philadelphia and Indianapolis. 
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Castings, Aluminum 





Acme Die Casting Co.—Bldg. 5, Bush Terminal, 


Brooklyn, N. 


Ameren Die Castings Co.—39 S. 6th St., New- 
ark, J. 

Sunes Brass & Bronze Co.—726 Spencer St., 
Toledo, Ohio. 

Doehler Die Casting Co.—Court and Ninth St., 
Brooklyn, N; Y. Branch: Toledo, Ohio. Cable: 
Doehler, Brooklyn. 

Germann Bronze Co.,—345 W. 19th St., Erie, Pa 


Light Manufacturing & Fdry. Co.—Pottstown, Pa 





Castings, Brass and Bronze 





Penn. 
726 Spencer St., 


American Bronze Co.-Berwyn, 
Bunting Brass & Bronze Co.— 
Toledo, Ohio. 

Germann Bronze Co.—345 W. 19th St., Erie, Pa 
Light Manufacturing & Fdry. Co.—-Pottstown, Pa 
Moberg, Inc., C. 4. Mt. Vernon, N. Y. 


Castings, Die Molded 








Acme Die Casting Co.—Bldg. 5, Bush Terminal, 

Brooklyn, N. 

American Die Castings Co.—39 S. 6th St., 

ark, N. J. 

Doehler Die Casting Co. 

Brooklyn, N. Y. Branch : 

Doehler, Brooklyn. 
Die castings in 

alloys. 

~~ Mfg. Co.—400 8. 

Cable: Franklin. 

‘Die cast parts in aluminum, 

base alloys. 

Germann Bronze Co.—345 W. 19th St., Erie, Pa 

Light Manufacturing & Fdry. Co.—Pottstown, Pa 

Moberg, Inc., C. J.—Mt. Vernon, N. Y. 

National Lead Co.—Rm. 1901, 111 Bway., N. ¥.C 

Parker White Metal & Machine Co.—-Erie, Penn 

Phoenix Die ie Casting Co. 21 Mlinois St., Buffalo 


New- 


Court and Ninth St., 
Toledo, O. Cable 


aluminum, zinc, tin and lead 


Geddes St., Syracuse, 


zine, tin and lead 





Castings, Ir Iron 


Athol Machine Co. -Athol, "Mass. 
Birdsboro Steel Fdry. & Mach. Co.—Birdsboro, Pa 
Brown & Sharpe Mfg. Co.—Providence, R. I. 




















Farrel Foundry & Machine Co.—Foundry Dept., 
Ansonia, Conn 

Holyoke Machine Co.—-Worcester, Mass. 

Taylor & Fenn Co., The Hartford, Conn 
Castings, Semi-Stee! 

Farrel Foundry & Machine Co.- Foundry Dept., 
Ansonia, Conn. 

Cements, Belt 

Graton & Knight Mfg. ( Co.—Worcester, Mass. 
Schieren Co., Chas. A.—41 Ferry St., N. Y. City 
Cements, Iron 

Felton, | Sibley & Co., Inc.—136 N. 4th St., Phila- 
de!phia, Penn. 

Smooth-On Mfg. Co.—Jersey City, N. J. 
Centering Machines 

Niles-Bement-Pond Co.—111 Broadway, N. Y. C 


Mass 
Conn 


Greenfield, 
New London, 


Wells & Son Co., F. E. 
Whiton Mach. Co., D. E. 





Centers, — 





Brown & Sharpe Mfg. Co. Providence, R. I 








Cincinnati Planer Co.—Cincinnati, Ohio. 

Morse Twist Drill & Machine Co.—-New Bedford, 
Woodware & Powell Planer Co.—-Worcester, Mass 
Chains 

American Chain Co. Bridgeport, Conn. a 





Chains, Driving 





Link-Belt Co.—Nicetown, Phila., Pa. New York, 
Pittsburgh, Boston, St. Louis, Buffalo, Wilkes- 
Barre, Detroit, Cleveland, Seattle, Portland, Ore. ; 
Los Angeles, Denver, Minneapolis, New Orleans 
San Francisco, Birmingham, Toronto, Can. 
Link-Belt silent chain. 
Send for 112-page data book “ae 125. 
Morse Chain Co.—-Ithaca, N. Y., U. A. Branch- 
es: New York, Boston, Chicago, Pliteburgh. Cleve- 


land, San Francisco, St. Louis, Atlanta, Minne- 
apolis, Detroit, U. S. A. 
Sizes—%” to 3” in pitch, widths to suit powers 


Capacities—4 4 hp. to 5,000 hp. 
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When time is money 


thousands of machine designers 
and draftsmen use Halsey’s Hand- 
book for a quick and easy solu- 
tion of their problems. They find 
its big usable size, 84x11 inches, 
with nearly 100 full page charts in- 
valuable in making calculations. 
They find its complete index a 
marvel for quick reference. They 
find it covers every phase of ma- 
chine design with a solution for 
every problem. 


We want you to share 
the economy of its use. 
Examine a copy for ten 
days free. Return the 
coupon today. 





FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 
239 W. 39th Street, New York. 


You may send me on 10 days’ approval 


Halsey’s Handbook for Machine Designers and Draftsmen, $5.00 net. 
I agree to pay for the book or return it postpaid within 10 days of receint 


I am a regular subscriber to the American Machinist 
I am a member of the Am. Soc. M. EF 
Signed 


Address 


Reference 
(Not required of subscribers to the American Machinist, 
Am.Soc.M.E. 


A®-—30 


or members of 
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LINDE 
OXYGEN 


Service—Efficiency—Convenience— Economy 


From Coast to Coast 36 Producing Plants and Distributing 
Stations provide an unlimited supply of LINDE OXYGEN 


for users everywhere. 

Purit Linde Oxygen, made by the 
y liquid-air process, is of the 

highest purity and efficiency. 

Exacting users demand Linde Oxygen, know- 

ing they can obtain a uniformly pure gas, 

from a convenient source of supply. whether 

their requirements are large or small or vary 


from day to day. 


Service 


Linde Oxygen is furnished in 
steel cylinders containing 100 


and 200 cu.ft. respectively. 


A large supply of charged cylinders is kept 


constantly on hand 


all Distributing Sta- 


tions. ready for immediate shipment. 


LINDE SERVICE 


pensive overhead, 


means no 
except for Oxygen actually received 
or upkeep charges. 


investment 
no ex- 


Linde Oxygen may be obtained direct from any of our Dis- 
tributing Stations. Mail or phone your order to THE LINDE 
AIR PRODUCTS CO., at any of the following points: 


ATLANTA, GA. 
BALTIMORE, MD. 

19 East Thr gh Street 
BIRMINGHAM, 

- ae ’ 7 end I seth Se., 


BU FFALO, N. Y. 
_.. = 183 Chandler 


Cc HATTANOOGA, TENN. 
212-238 King Street 
CHICAGO, ILL. 
1501 So. Peoria Street 
113 Austin Avenue 
CINCINNATI, OHIO 
63 Plum Street 
CLEVELAND, OHIO 
. 73rd St. and Bittern 


Avenue 
COLUMBUS, OHIO 
310 Dublin Avenue 
DAVENPORT, IOWA 
118 Harrison Street 
DAYTON, OHIO 
Bainbridge, Bacon and 
State Streets 
= ER, COLO. 
6th and Glenarm Sts. 
DETROIT, MICH. 
Aubins Avenue 
DULU iTH. MIN 
7th Ave. We and Railroad 


Street 
EAST CHICAGO, IND. 
EAST ST. LOUIS, ILL. 
6th and Walnut Avenue 
ELIZABETH, N. J. 
ene.” hd OAKLAND, 
CAL. 


FORT WAYNE, 
414 East 
Street 

INDIANAPOLIS, IND. 

108 South Alabama 
Street 


LOS ANGELES, CAL. 
514-518 Molino Street 


MINNEAPOLIS, MINN. 
500 North First Street 
NEWARK, N. J. (Local De- 
liveries Only) 
15-19 Division Street 
NEW ORLEANS, LA. 
861 Fulton Street 
NEW YORK CITY 
217 West 29th Street 
NORRISTOWN, PA. 
NORTH KANSAS CITY, 


MO. 
OMAHA, NEB, 

1007-9-11 Jones Street 
PITTSBURGH, PA. 

25th St. and Allegheny 


R. R. 
PORTLAND, ORE. 
104 North Fifth Street 
SAN FRANCISCO, CAL. 
303-304 Sheldon Build- 
ing, 461 Market Street 
SEATTLE, WASH 
530 First Avenue, South 
ST. LOUIS, MO. 
— South Seventh 
reet 
TRAFFORD, PA. 
WORCESTER, MASS. 
961 Southbridge Street 


IND. 
Columbia 


SHIPMENTS WILL BE MADE ON DAY ORDER 
IS RECEIVED 


The Linde Air Products Co. 





Forty-Second Street Building, NEW YORK 
LARGEST PRODUCERS OF OXYGEN IN THE WORLD 


Other Plants and Warehouses are planned for other industrial 
centers throughout the country and will be established as fast 
as and wherever the local demand for oxygen warrants. 
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Morse “Rocker-Joint’” (rolling friction princi- 
ple) silent type chains exclusively, for the trans- 
mission of power for any purpose. 

Licenseees for Europe: Westinghouse Brake Co., 
Ltd., 32 York Rd., Kings Cross, London, N. 
Whitney Mfg. Co.—Hartford, Conn. Cable: Whit- 
ney, Hartford. 


Chase rs 











Landis Machine Co.—-Waynesboro, Penn. 





Chemists 








Souther Engineering Corp., Hy.-Hartford, Conn. 








Chip Handling Systems 


American Blower Co.—1400 Russell St., Detroit. 





Chucking Machines 





. (See Lathes, Horizontal Turret) 





Chucks, Centering 





Cushman Chuck Co., The—Hartford, Conn. New 
York, San Francisco. 

One size only. Used on bench for centering 
short pieces from 4” to 1%” diameter. 





Chucks, Drill and Tap : 








Almond, T. R.—6 Maple Ave., Ashburnham, Mass. 
Automatic Drill Chuck Corp.—Majestic Bldg., De- 
troit, Mich. 

Sizes No. 6, % in. to % in.; No. 8, yy in. to % 
in. 

Requires no key, collets, etc. 
Celfor Tool Co.—Buchanan, Mich. 
Cleveland Twist Drill Co.—Cleveland, Ohio. 
Cushman Chuck Co., The—Hartford, Conn. 
York, San Francisco. 

Six sizes and 2 styles holding from 0 to 1” 
diameter drills, rods, etc. 3-jaw and 4-jaw type. 
Gronkvist Drill Chuck Co.-—-18 Morris St., Jersey 
City, N. J. 

“Gronkyvist” automatic made in 5 
“Kupke” keyless made in 3 sizes. 
Horton & Son Co., E.—-Windsor Locks, Conn. 
Morse Twist Drill & Machine Co.—New Bedford, 
Mass 
Pratt Chuck Co. 


Self-centering. 


New 


sizes. 


Frankfort, N. Y. 
Skinner Chuck Co.—-New Britain, Conn. 
Standard Tool Co.—Cleveland, Ohio. 
Union Mfg. Co.—New Britain, Conn. 
Whitney Mfg. Co.—Hartford, Conn. 
ney, Hartford. 

Whiton Mach. Co., D. E.—New London, Conn. _ 


Chucks, Lathe ~~ 


Cable : Whit- 














Cushman Chuck Co., The—Hartford, Conn. New 
York, San Francisco. 
38 styles. 27 sizes from 2” to 36”. Designed 


for holding work in machines for turning, drill- 

ing, milling, grinding, etc. 

Hoggson & Pettis Mfg. Co. 
Trademark, ‘“‘Sweetland.” 

Horton & Son Co., E.—-Windsor Locks, Conn. 

Pratt Chuck Co.—Frankfort, N. Y. 

Skinner Chuck Co.—New Britain, Conn. 

Union Mfg. Co.—New Britain, Conn. 

Warner & Swasey Co.—Cleveland, Ohio. 

Whiton Mach. Co., D. E.--New London, Conn. 


New Haven, Conn. 





Chucks, Magnetic 





D & W Fuse Co.—Providence, R. I. 

Heald Machine Co.—10 New Bond St., Worcester, 
Mass. 

Walker Co., 0. S.—Worcester, Mass. — a 


Chucks, Planer | 








Cincinnati Planer Co.—-Cincinnati, Ohio. 
Cushman Chuck Co.—Hartford, Conn. 

D & W Fuse Co.—Providence, R. I. 

Horton & Son Co., E.—Windsor Locks, Conn. 
Skinner Chuck Co.—New Britain, Conn. 
Union Mfg. Co.—New Britain, Conn. 

Walker Co., 0. S.— Worcester, Mass. 


Chucks, Spit _ 


Ames Co., B. C.—Waltham, Mass. 
Rivett Lathe & Grinder Co.—-Brighton, 
Mass. Cable Address: Edrivett. 

Ten standard sizes. Capacity up to 1” diam- 
eter hole. 

Tool steel split chucks. 

See our advertisement on inside of back cover. 


Stark Tool Co.—Waltham, Mass. 











Boston, 





Clamps, Machinists’ 








Armstrong Bros. Tool Co.—315 N. Francisco Ave., 
Chicago, Il. 
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Billings & Spencer Co.—Hartford, Conn. 
Brown & Sharpe Mfg. Co.—Providence, R. I. 
Brownie Mfg. Co.—137 W. Randolph St., 
cago, Ill. 

Hammacher, Schlemmer & Co.—13th St. and 4th 
Ave., New York City. 

Hoggson & Pettis Mfg. Co.—New Haven, Conn. 
Starrett Co., L. S.—Athol, Mass. 

Williams Co.. J. H.—35 Richards St., Brooklyu 


Chi- 








Clocks, Time 





Calculagraph Co.—1438 Jewelers Bidg., N. Y. C. 





Clutches, Friction 








Automatic Shaft Coupling Co.—Alexandria, Va. 
Brown Co., A. & F.—79 Barciay St., N. Y. City. 
Caldwell & Son Co., H. W.—lith £t. and Western 
Ave., Chicago, Il. 

Edgemont Machine Co.—Champie and National 
Ave., Dayton, Ohio 

Evans Friction Cone Co.—1288 Centre St.,New- 
ton Centre, Mass. 

Holyoke Machine Co.—Worcester, Mass. 

Johnson Mach. Co., Carlyle—52 Main St., Man- 
chester, Conn. Cable: Carlyle, Hartford. 

5 sizes both single and double, capacities up to 
3” diam. shafting. Weight 12 to 100 Ib. Price 
$10 to $75. For use on overhead shafting with or 
without pulleys, and as a one-way cut-off coup- 
ling to connect cads of two shafts. 

Agents: The Efandem Co., 159 Gt. Portland St., 
London W., Eng. ; Wilhelm Sonesson, Malmo, Swe- 
den; Schuchardt & Schutte, Berlin, Germany ; 
Glaenzer & Perreaud, Paris, France. 
Link-Belt Co.—39th St. and Stewart Ave., 
eago, Ill. Philadelphia and Indianapolis. 
Reliance Gauge Column Co.—6009 Carnegie Ave., 
Cleveland, Ohio. 


Chi- 





Coal Handling Machinery 





Caldwell & Co., Inc., W. E.—Louisville, Ky. 
Link-Belt Co.—39th St. and Stewart Ave., 
eago, Ill Philadelphia and Indianapolis. 


Chi- 








Coilers, Spring 


Garvin Mach. Co.—Spring and Varick St., N. Y. C. 








Coils, Electrical 





D & W Fuse Co.—Providence, R. I. 
General Electric Co.—Schenectady, N. Y. 


Collets 
Brown & Sharpe Mfg. Co.—Providence, R. I. 


McCroskey Reamer Co., The—Meadville, Penn., 
U. S. A. Export Agent: Benjamin Whittaker, 21 
State St., New York. 

Friction tapping and stud-setting collets. Spe- 
cial attachment may be furnished with three 
speeds forward and a reverse for different tools. 


Pratt & Whitney Co.—Hartford, Conn. 
Union Twist Drill Co.—Athol, Mass. 


Whitney Mfg. Co.—Hartford, Conn. 
ney, Hartford. 








Cable : Whit- 





Compounds, Cleaning 








White & Bagley Co.—-Worcester, Mass. 





Compounds, Cutting 





Crescent Oil Co.—30 Church St., New York City. 
Houghton & Co., E. F.—240 W. Somerset St., 
Philadelphia, Penn. 

Texas Company—Dept. A, 17 Battery Place, N. ¥ 
White & Bagley Co.—Worcester, Mass. 





Compounds, Drilling 





Crescent Oil Co.—30 Church St., New York City. 
Houghton & Co., E. F.—240 W. Somerset St., 
Philadelphia, Penn. 

Texas Company—Dept. A, 17 Battery Place, N. Y. 
White & Bagley Co.—Worcester, Mass. 





Compounds, Grinding 








Crescent Oil Co.—30 Church St., New York City. 
Houghton & Co., E. F.—240 W. Somerset St., 
Philadelphia, Penn. 

Texas Company—Dept. A, 17 Battery Place, N. Y. 
White & Bagley Co.—Worcester, Mass. 


Compounds, Pipe-Joint 








Smooth-On Mfg. Co.—Jersey City, N. J. 





Compounds, Screw Cutting 





Crescent Oil Co.—30 Church St., New York City. 


Houghton & Co., E. F.—240 W. Somerset St., 
Philadelphia, Penn. 
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Texas Company—Dept. A, 17 Battery Place, N. Y. 
White & Bagley Co.—Worcester, Mass. 





Compressors, Air and Gas 
American Air G*mpressor Wks.—24 Dey St., N. Y. 
Generai Electric Co.—Schenectady, N. Y. 
Ingersoll-Rand Co.—11 Broadway, New York. 
Branches: Boston, Birmingham, Butte, Cleveland, 
Chicago, Denver, Duluth, El Paso, Knoxville, Los 
Angeles, Phila., Pittsburgh, St. Louis, Seattle. 
Southwark Fdry. & Mach. Co.—Philadelphia, Pa 
Sullivan Machinery Co.—122 S. Michigan Ave., 
Chicago, Il. 

Steam and power drive, any capacity, any pres- 
sure. 











Conduits, Interior 





General Electric Co.—Schenectady, N. Y. 





Cones, Friction 





Evans Friction Cone Co.—1288 Centre St., New- 
ton Centre, Mass. 


Connecting Rods and Straps 








Standard Gauge Steel Co.—Beaver Falls, Penn. 





Contract Work 


American Machine & Fdry Co.—353 Carroll St., 
Brooklyn, N. Y. New York Office: 200 Fifth Ave. 
Blanchard Machine Co.—64 State St., Cambridge, 
Mass. 

Columbus Die Tool & Mach. Co.-Columbus, Ohio. 
Cowdrey Mach. Wks., C. H.—Fitchburg, Mass. 
Garvin Mach. Co.—Spring and Varick St., N. Y. C 
Grant Mfg. & Machine Co.—85 Silliman Ave., 
Bridgeport, Conn. 

Holyoke Machine Co.—Worcester, Mass. 

Meisel Press Mfg. Co.—9416 Dor. Ave., Boston. 
Newton Machine Tool Works—23rd and Vine St., 
Philadelphia, Penn. 

Rickert-Shafer Co.—Erie, Penn. 


Taft-Peirce Mfg. Co.—Woonsocket, R. I. Majes- 
tic Bldg., Detroit; Woolworth Bldg., N. Y. City 

All kinds of machines, machine parts and tools 
Make a specialty of decigning and building tool 
equipments, jigs, fixtures, etc. 














Controllers and Sta rters, Electric 





Crocker-Wheeler Co..-Ampere, N. J. 
General Electric Co.—-Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co.—-Pittsburgh, Penn. 





Cotter Pins 


American Chain Co. Bridgeport, Conn. 
Morse Twist Drill & Machine Co.—New Bedford, 
Mass. 

Standard Tool Co.—Cleveland, Ohio. 








Cotter Pin Machinery 





Shuster Co., F. B. New Haven, Conn. 





Counterbores 


Cleveland Twist Drill Co.—E. 49th St. and Lake- 
side Ave., Cleveland, O. New York, 30 Reade St. ; 
Chicago, 9 N. Jefferson St. 

Detroit Twist Drill Co.-644 Fort, Detroit, Mich. 
Morse Twist Drill & Machine Co.—New Bedford, 
Mass 

Pratt & Whitney Co.—-Hartford, Conn. 

Slocomb Co., J. T.—-Providence, R. I. 








Counters, Revolution 





Bristol Co.— Waterbury Conn. 

New Haven Trolley Supply Co.—New Haven, Conn. 
Root Co., C. J.—100 Stone St., Bristol, Conn. 
Veeder Mfg. Co.—15 Sargeant St., Hartford, Conn. 





Counte rshafts 





Brown & Sharpe Mfg. Co.—Providence, R. I. 
Evans Friction Cone Co.—1288 Centre St., New- 
ton Centre, Mass. 

Garvin Mach. Co.—Spring and Varick St., N. Y. C. 
Kempsmith Mfg. Co.—Milwaukee, Wis. 

Norton Grinding Co.—Worcester, Mass. 

Warner & Swasey Co.—Cleveland, Ohio. 





Counting and Printing Wheels 





Doehler Die Casting Co.—Court and Ninth St., 
Brooklyn, N. ¥. Branch: Toledo, Ohio. Cable: 
Doehler, Brooklyn. 

Franklin Mfg. Co., H. H.—400 S. 
Syracuse, N. Y. 


Geddes St., 
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John Likes Type C Automatic Control 


‘‘Here’s that big boring mill we put in last month with that automatic 
Westinghouse Type C control,’ said the Superintendent to the 
Manager. 


“Well, how is it working, John? Giving any trouble yet?” 


**You can bet it is not,” said John. “‘Wait a bit; Jim, just shut her down 
a minute, then start her up again,’’ and he motioned to the operator. 


Jim was riding with the work and without moving from his place pressed a button 
labeled “stop” and the table came quickly to rest and then started smoothly again 
when he pressed another button labeled “start.” 


“That is fine, John,” said the Manager, “but | want to see that controller. It must be 
a pretty complicated equipment to be able to operate that way,’ and they walked 
around to the controller. But instead of a complicated equipment they found merely 
three magnetically operated switches which showed no appreciable sign of wear and 
seemed as simple as a circuit breaker. 


‘Just look at these contacts,” said John. “They can easily be renewed, if they ever 
wear out. The contacts cannot freeze together. I am thoroughly pleased with the 
way it operates, too. You notice how far away Jim is from it. That is another feature 
in our ‘safety first’ campaign, you know.” 


“Say, I like that scheme all right, John. I want you to put them in all through the 
shop wherever we can use them, just as fast as we make any changes, ’’said the Manager. 


Westinghouse Electric & Manufacturing Co. 


East Pittsburgh, Pa. 


Atlanta, Ga Charleston, W. Va Dayton, Ohio Kansas City, Mo Omaha, Neb San Francisco, Ca 
Baltimore, Md Charlotte, N. C Denver, Colo Louisville, Ky Philadelphia, Pa Seattle, Wash 
Birmingham, Ala. Chicago, Il Detroit, Mich. Los Angeles, Cal Pittsburgh, Pa Syracuse, N. ¥ 
Biuefield, W. Va Cincinnati, Ohio *El Paso, Tex Memphis, Tenn Portland, Ore loledo, Ohio 
Boston, Mass Cleveland, Ohio *Houston, Tex Milwaukee, Wis Rochester, N. Y Washington, D.C. 
Buffalo, N. Y Columbus, Ohio Indianapolis, Ind. Minneapolis, Minn. St. Louis, Mo *W.E. & M. Co., of 
Butte, Mont *Dallas, Texas Joplin, Mo New Orleane, La Salt Lake City, Texas. 


New York, N. Y. Utah 
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Counting Machines 
New Haven Trolley Supply Co.—New Haven, Conn. 
Root Co., C. J.—100 Stone St., Bristol, Conn. 








Couplers, Hose 





Ingersoll-Rand Co.—-11 Broadway, New York. 





Couplings, Shaft 





Almond, T. R.—6 Maple Ave., Ashburnham, Mass 
Automatic Shaft Coupling Co.—-Real Estate Trust 
Bldg., Washington, D. C. 

All sizes self-contained in a single unit, con- 
sisting of a hollow metal cylinder in which two 
eccentric chambers are recessed, equipped with 
two steel rolls that engage between the inner 
surfaces and the abutting shafts. May be slipped 
on and off with the hands. No tools required. 

Sole Selling Agents: Campbell Machinery Co., 
35 W. 39th St., New York City. 

Clark Flexible Coupling Co.—27 Walker St., N. Y. 


Edgemont Machine Co.—Chamfie and National 
Ave., Dayton, Ohio. 
Nicholson & Co., W. H.- 
Barre, Pena 

Standard Gauge Steel Co.—Beaver Falls, Penn. 


114 Oregon St., Wilkes- 





Cranes, Portable 


Canton Foundry & Machine Co.—-Canton, Ohio. 





Cranes, Traveling 





Niles-Bement-Pond Co.—111 Broadway, N. Y. C. 
Northern Engineering Works—Detroit, Mich. 

Pawling & Harnischfeger Co.—Milwaukee, Wis. 
Vandyck Churchill Co.—93 Liberty St., N. Y. C. 
Yale & Towne Mfg. Co.—-9 E. 40th St., N. Y. City. 








Crank Pin Turning Machines 
-l1l1l Broadway, N. Y. C. 
1026 Hamilton St., 





Niles-Bement-Pond Co. 


Underwood & Co., H. B. 
Philadelphia, Penn. 





Crucibles 


Dixon Crucible Co., Joseph—Jersey City, N. J 





Cupolas and Ladles 


Paxson Co., J. W. 
adelphia, Penn. 


1021 N. Delaware Ave., Phil- 





Cutters, Milling 


Barber-Colman Co.— Rockford, Ili 
Becker Milling Machine Co.—-Hyde Park, Mass. 
Brown & Sharpe Mfg. Co.—Providence, R. I 
Cleveland Twist Drill Co.—-Cleveland, Ohio. 
Detroit Twist Drill Co.—-644 Fort St., Detroit. 
Ingersoll Milling Machine Co., The-——Rockford, II. 
Standard cutters—ask for catalogue No. 30-C. 
Special cutters developed. 
Advertisement page 8. 
Morse Twist Drill & Machine Co.—New Bedford, 
Mass. 
Pratt & Whitney Co.—-Hartford, Conn. 
Standard Tool Co. Cleveland, Ohio. 
Union Twist Drill Co..-Athol, Mass. 
Whitney Mfg. Co.—-Hartford, Conn 


Cutting-Off Machines 








Brown & Sharpe Mfg. Co.-Providence, R. I 
Garvin Mach. Co.—-Spring and Varick St., N. Y. C. 
Gorton Machine Co., Geo.--Racine, Wis. 
Hurlbut, Rogers Machinery Co. South 
Mass. Cable Address: ‘‘Hurlbut.” 
Two styles, cone and accelerated. 
2” to 10”. 
Cuts off and centers any kind of metal within 
its capacity. 
Landis Machine Co.--Waynesboro, Penn. 
Newton Machine Tool Works—23rd and Vine St., 
Philadelphia, Penn. 
Nutter & Barnes Co. 
Clinton St., Chicago, Ml. 
Will handle bar metal in single pieces or mul- 
tiples up to 10-10” round or square. 


Vandyck Churchiff Co.—93 Liberty St., N. Y. C. 
Cutting-Off Machines, Pipe — 

(See Pipe Cutting and Threading Machines) _ 
Cutting-Off Tools an 


Sudbury, 


Seven sizes, 


Hinsdale, N. H. 13 8S. 











Brown & Sharpe Mfg. Co.—Providence, R. I 
Cleveland Twist Drill Co. 
Oxweld Acetylene Co. 
Pratt & Whitney Co. 


Cleveland, Ohio. 
Chicago, Tl. 
-Hartford, Conn 
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Cutting, Oxy-Acetylene 





Davis-Bournonville Co.—Jersey City, N. J. 

Imperial Brass Mfg. Co.—1214 W. Harrison St., 

Chicago, IL 

International Oxygen Co.—115 Broadway, N. Y. 

Oxweld Acetylene Co.—Chicago, III. 

Prest-O-Lite Co., Inc.—Indianapolis, Ind. 
Branches in principal cities. 

Searchlight Co.—-1022 Karpen Bldg., Chicago, II. 


Cut-Outs, E lectrical 


D & W Fuse Co.—Providence, R. I. 
General Electric Co.—Schenectady, N. Y. 

















Dealers, Machinery 








Garvin Mach. Co.—Spring and Varick St., N. Y. C. 
Prentiss Tool & Supply Co.—-Singer Bldg., N. Y. C. 
Strong, Carlisle, Hammond Co.—Cleveland, Ohio. 
Toomey, Inc., Frank—Philadelphia, Penn. 

Vandyck Churchill Co.—93 Liberty St., N. Y. C. 





Diamond Tools 


Crafts, Arthur A.—125 Summer St., Boston, Mass. 
Dickinson, Thomas L.—64 Nassau St., N. Y. City. 











Dies, Pipe Threading 





Bignall & Keeler Mach. Wks.—Edwardsville, Til. 
Wells & Son Co., F. E.—Greenfield, Mass. 


Dies, Sheet-Metal 


Columbus Die Tool & Mach. Co.—Columbus, Ohio. 
Ferracute Mach. Co.—Bridgeton, N. J. 

Gem City Machine Co.—-Dayton, Ohio. 
Mailometer Co.—Detroit, Mich. 

Modern Tool Die & Mach. Co.—-Columbus, Ohio. 
Niagara Mach. & Tool Works——Buffalo, N. Y. 
Taft-Peirce Mfg. Co.--Woonsocket, R. I. 

Toledo Machine & Tool Co.—-Toledo, Ohio. 
Waltham Mach. Works—High St., Waltham, Mass. 














Dies, Sub-Press 


Columbus Die Tool & Mach. Co.—-Columbus, Ohio. 
Gem City Machine Co.—Dayton, Ohio. 
Mailometer Co.—Detroit, Mich. 

Modern Tool Die & Machine Co.—Columbus, Ohio. 
Nelson Tool Co., Inc.—781 E. 142nd St., N. Y. C. 
Pratt & Whitney Co.——Hartford, Conn. 
Taft-Peirce Mfg. Co— Woonsocket, R. I. 

Waltham Mach. Works—High St., Waltham, Mass. 





Dies, Threading-Opening 








Errington, F. A.—39 Cortlandt St., New York City. 
Geometric Tool Co.—New Haven, Conn. 545 W. 
Washington Blvd., Chicago, Ill Cable: Metric. 

For all classes of external screw threads of any 

diameter, length and form. 
Jones & Lamson Machine Co.—Springfield, Vt., 
U. S. A. Cable Address: Turret. Branch: Jones 
& Lamson Machine Co., 97 Queen Victoria St., 
London, E. C 

Sizes made: Nos. 1, 3, 4, 6 and 9 dies Ca- 
pacities: *%”, 14”, 1%”, 2” and 3” respectively. 

An automatic opening die for use on turret 
lathes, automatic screw machines, engine lathes, 
drill presses, etc. Has wide range. Fine threads 
ean be cut with large dies without stripping 
Chasers have special lead control feature, giving 
accurate pitch. 

Foreign Agents: Germany, Switzerland, Aus- 
tria-Hungary, M. Koyeman, Charlottenstrasse 11, 
Dusseldorf, Germany; France, Spain, Belgium, F. 
Auberty & Co., 91 Rue de Maubeuge, Paris. Do- 
mestic Agents: E. A. Kinsey Co., Cincinnati, O. ; 
E. A. Kinsey Co., Indianapolis, Ind. ; Boyer-Camp- 
bell Co., Detroit, Mich.; E. L. Essley Machinery 
Co., Chicago, Ill. ; Robinson, Cary & Sans Co., St. 
Paul, Minn.; Carey Machy. & Supply Co., Balti- 
more, Md.; W. M. Pattison Supply Co., Cleveland, 
0.; Barwood-Richards Machy. Co., The Bourse, 
Philadelphia, Penn. 

Landis Machine Co.—Waynesboro, Penn 
Modern Tool Co.—4th and French St., Erie, Penn. 


Murchey Machine & Tool Co.—64 Porter St., De- 
troit, Mich. 


National Acme Mfg. Co. 
National Machinery Co.—Tiffin, Ohio. 

Warner & Swasey Co.—Cleveland, Ohio. 

Wells Bros. Co.—Greenfield, Mass. 

Wiley & Russell Mfg. Co.—Greenfield, Mass. 


Cleveland, Ohio. 





Disinfectants 


Houghton & Co., E. F.—-240 W. Somerset St., 
Philadelphia, Penn 
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Dogs, Lathe and Milling Machine 





Hammacher, Schiemmer & Co.—13th St. and 4th 
Ave., New York City. 

Page-Storms Drop Forge Co.—Chicopee, Mass. 
Williams Co., J. H.—35 Richards St., Brooklyn. 





Drill Holders 
Armstrong Bros. Tool Co.—315 N. Francisco Ave., 
Chicago, Ill. 








Drill Speeders 





Graham Mfg. Co.—-Providence, R. I. 





Drilling Machine Heads 





Covington Multiple Drill Co.—Covington, Ky. 
Hoefer Mfg. Co.—Freeport, IIL. 


National Automatic Tool Co.—7th and South N 
St., Richmond, Ind. 


Nelson-Blanck Mfg. Co.—Clay and Dubois St., 
Detroit, Mich. 

Five sizes; capacities No. 0 to 1%” drill; 
weight 10 to 68 Ib. Price $50 to $85. 


Clamps rigidly to machine, quick adjustment. 








Drilling Machines, Automatic 


Baker Bros.—Toledo, Ohio. 


National Automatic Tool Co.—ith and South N 
St., Richmond, Ind 


Drilling Machines, Bench 
Ames Co., B. C.—-Waltham, Mass. 
Barnes Co., W. F. & John—1995 Ruby St., Rock- 
ford, Il. 

Clark Electric Co., Inc., Jas., Jr.—521 W. Main 
St. Louisville, Ky. 

Hisey-Wolf Machine Co.— Cincinnati, 
Hoefer Mfg. Co.—-Freeport, Ill. 


National Automatic Tool Co.—ith and 
St., Richmond, Ind. 


Pratt & Whitney Co.-.-Hartford, Conn. 
Sigourney Tool Co.—-Hartford, Conn. 
U. S. Electrical Tool Co.-Cincinnati, Ohio. 


Ohio. 


South N 








Drilling Machines, Electric and Hand 
Cincinnati Electrical Tool Co.-—Cincinnati, Ohio. 
Clark Electric Co., Inc., Jas., Jr.—521 W. Main 
St., Louisville, Ky. 
Gem Mfg. Co.--3257 
Penn. 

Hisey-Wolf Machine Co.—Cincinnati, Ohio. 
Ingersoll-Rand Co.—.il Broadway, New York. 
Independent Pneumatic Tool Co.—Thor Bldg., 
Chicago, Il. 

Neil & Smith Electric Tool Co.—Cincinnati, Ohio. 
U. S. Electrical Tool Co.—Cincinnati, Ohio. 


Drilling Machines, Heavy Duty 


Spruce St., Pittsburgh, N. S., 











Amalgamated Machinery Co.—72 W. Adams St., 
Chicago, Il. 


Baker Bros.—-Toledo, Ohio. 
Four sizes, models 310, 314, 413, 513. 


Barnes Drill Co., Inc.—830 Chestnut, Rockford, II. 


Colburn Machine Tool Co.--Franklin, Penn. 
Sizes 24”x36” swing, with or without tapping 
or other attachment, plain or compound table. 
Hoefer Mfg. Co.—Freeport, Il. 
Niles-Bement-Pond Co.—111 Broadway, N. Y. C. 





Drilling Machines, Horizontal 





(See Boring, Drilling and Milling Machines, 


Horizontal) 


Drilling Machines, Multiple Spindle 








Barnes Drill Co., Inc.—830 Chestnut, Rockford, Ill 


Baush Machine Tool Co.—604 Wason Ave., 
Springfield, Mass. 

Cincinnati Bickford Tool Co., The Oakley, Cin- 
cinnati, Ohio. Cable: Augustus, Cincinnati. 

Seven sizes, ranging from 20” to 42”, 
from two to six spindles. 

Single or individual round or square tables, 
with or without tapping attachments, cutting 
lubricant equipment and with an individual cone 
or right-angle drive or a continuous rear shaft 
driven by a belt or motor. 


Moline Tool Co.—Moline, Ill. 


National Automatic Tool Co.—7th and South N 
St., Richmond, Ind. 

Newton Machine Tool Works—23rd and Vine St. 
“Philadelphia, Penn. 
Pratt & Whitney Co. 


with 


Hartford, Conn. 
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simple, absolutely prevents the shooting out of rivet set or piston HI MI 
Hil Hi WIT 
Ask us more about them. Bulletin 8111. AANA 
| Hi HII 
Hii} 1] | | | 
INGERSOLL-RAND COMPANY HATTA 
New York Offices the World Over London | Wy Hi 
15-LDR | i HI 
an , naan HH HI} 
tHiIt| 1] ! | WT Hi HI Hl Hl HHI TAIT HTH tH]] eT WTA HHH | | i) 
HH HHT Hi Hy | Hil Hi Mil i] HT | HAA IIH WI HHH i il IN i | HI 
HATTA THT A HI HI A ATTA TATE ii MH Hi A 
HATTA ATT HA | HAH HATA TAMT ATTA Hi HH HA 
ee 


































The Heald is designed and built to meet the 
modern demand for rapid and economical pro- 
duction of absolutely uniform holes and inter- 
changeable parts. 










Built as strong and rigid as possible, enabling the 
wheel to be run at the high rotative speed neces- 
sary without vibration, making it possible to 
produce a perfectly smooth surface free from 
chatter marks. 
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Every facility has been provided for 
the rapid and easy handling of work 
that the output may be large and 
economical. 





Our catalog will tell you all about 
the details. May we send it? 


THE HEALD MACHINE COMPANY 


10 New Bond Street WORCESTER, MASS. 


BRANCHES: Chicago, 24 So. Jefferson St.; Cleveland, 710 Engineers 
Bldg. Cincinnati, 602 Provident Bank Bldg Detroit, 303 4 etic Bldg 
FOREIGN AGENTS: Alfred Herbert, Ltd., E > Y.% Italy, France, Belgium 
Switzerland, Spain and Portugal. Ludw. Loewe & Co., Germany and Austria, 
Wilh. Sonnesson & Co., Sweden, Denmark ‘ond Norway. F. W. Horne Co 
Japan 
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Drilling Machines, Pneumatic 





Independent Pneumatic Tool Co.—Thor Bidg., 
Chicago, IL. 
Ingersoll-Rand Co. 
“Little David,” all 
combination for drilling, 
rolling, stud seating, etc. 


Drilling Machines, Radial 


11 Broadway, New York. 
sizes, types and gearing 
reaming, tapping, flue 











American Tool Wks. Co.—Cincinnati, 0. Cable 
Address : Lathes, Cincinnati. 

Sizes 2’ to 7’ inclusive; 2’ to 3%’ back-geared 
type, larger sizes triple-geared type. Full uni- 
versal. Built in sizes from 4’ to 7’ inclusive. 
Sensitive radials, 3’ size with elevating table or 
pedestal base, without table, also with or without 
tapping atachment. 
Baush Machine Tool Co. 
field, Mass. 


404 Wason Ave., Spring- 


Cincinnati Bickford Tool Co., The--Oakley, 
cinnati, Ohio. Cable: Augustus, Cincinnati. 

Regular plain type: 6 sizes, ranging from 24%’ 
to 6’. Universal type: 3 sizes, ranging from 
4’ to 6’. High speed, high power type, with a 
5, 6, 7 or 8 arm and base 

Plain and universal radials furnished with a 
cone, speed box, variable speed motor or motor 
and speed box drive. The high-speed radial with 
a speed box, variable speed motor or constant 
speed motor and speed box drive. All types of 
plain, universal and high-speed radial drills can 
be furnished with cutting lubricant equipment. 


Cin- 


The plain and high-speed types also with air 
column binder 
Dreses Machine Tool Co.—-227-241 W. McMicken 
Ave., Cincinnati, Ohio. Cable Address: Dreses. 
Sizes—Plain 2% to 7 ft. Half and full uni- 
versal 4 to 7 ft 
Cone, speed variator (single pulley) and mo- 


tor drive. 
Fosdick Machine Tool Co.—Cincinnati, Ohio. 
Gang Co., William E.—Cincinnati, Ohio. 
Harrington, Son & C%., Inc., Ed.—Philadelphia, Pa. 
Mueller Machine Tool Co.—Cincinnati, Ohio. 
Niles-Bement-Pond Co.—-111 Broadway, N. Y. C. 
Reed-Prentice Co.—Worcester, Mass. 
Union Twist Drill Co.—-Athol, Mass. 
Drilling Machines, Sensitive 
Henry & Wright Mfg. Co.—760 Windsor St., Hart- 
ford, Conn 
One to 8 spindles, 300 models 
14%”. Weights, 760 Ib. to 5,000 Ib 
Agents: Hill, Clarke & Co., Boston, 
and Chicago; Chas. A. Strelinger Co., 
W. E. Shipley Mchry. Co., Philadelphia. 
Knight Machinery Co., W. B.—-2000 Lucas Ave., 
St. Louis, Mo. 
Leland-Gifford Co.—Worcester, Mass. 
Pratt & Whitney Co.—-Hartford, Conn. 
Royersford Foundry & Mach. Co.—5) N. 5th St., 
Philadelphia, Penn. 
Sigourney Tool Co.—Hartford, Conn. 


drilling up to 


New York 
Detroit ; 


Drilling Machines, Turret 
National Automatic Tool Co.—7th and South N 
St., Richmond, Ind 


Drilling Machines, Vertical 





Baker Bros.—Toledo, Ohio 

Barnes Co., W. F. & John—1995 Ruby St., Rock- 
ford, Il! ° 

Barnes Drill Co., Inc.-830 Chestnut, Rockford, Ill 
Cincinnati Bickford Tool Co., The Oakley, Cin- 
cinnati, Ohio. Cable: Augustus, Cincinnati. 

Regular type: 7 sizes and 8&8 styles, ranging 
from 21” to 42”. High speed type: 7 sizes and 
52 styles ranging from 20” to 42”. 

Furnished with or without a tapping attach- 
ment, with a cone, speed box or right-angle drive, 
with a motor and speed-box drive, with a belted 
motor, geared motor or variable speed motor 
drive, with or without a cutting lubricant equip- 
ment and with a round, square or compound table. 
Colburn Machine Tool Co.—Franklin, Penn. 
Garvin Mach. Co.—Spring and Varick St., N. Y.C 
Harrington, Son & Co., Inc., Ed.—Philadelphia, Pa. 
Hoefer Mfg. Co.—-Freeport, Ill. 

Various types and sizes up to 36” gear tap- 
pers, compound tables, machines set in gang to 
meet requirements 
Knight Machinery Co., W. B. 
St. Louis, Mo. 
Leland-Gifford Co. 
Moline Tool Co. 
Niles-Bement-Pond Co.—111 Broadway, N. Y. C. 
Reed-Prentice Co.—Worcester, Mass 
Sellers & Co., Inc., Wm.—Philadelphia, Penn. 
Sigourney Tool Co.—Hartford, Conn. 


-2000 Lucas Ave., 


Worcester, Mass. 
Moline, Il. 


Buying—A MERICAN 


Cleveland Twist Drill Co.—Cleveland, Ohio. 

~ tg Twist Drill & Machine Co.—New Bedford, 
Mass. 

Pratt & Whitney Co.—Hartford, Conn. 

Slocomb Co., J. T.—Providence, R. IL. 

Standard Tool Co.—Cleveland, Ohio. 

Union Twist Drill Co.—Athol, Mass. 





Drills, Ratchet 





Cleveland Twist Drill Co.—Cleveland, Ohio. 
Pratt & Whitney Co.—Hartford, Conn. 
Union Twist Drill Co.—Athol, Mass. 
Whitman & Barnes Mfg. Co.—Akron, Ohio. 





Drills, Square Hole 





Radical Boring Head Corp.—90 West St., N. Y. C. 


Drills, Twist and Flat 


Celfor Tool Co. 








Buchanan, Mich. 

Cleveland Twist Drill Co.—E. 49th St. and Lake- 
side Ave., Cleveland, O. Branches: New York, 30 
Reade St. ; Chicago, 9 N. Jefferson St. 

Sizes No. 80 to 4” diameter (stock). 

Agents: Alfred Herbert, Ltd., Coventry, Eng- 
land; V. Lowener, Copenhagen, Denmark; R. 
D’Aulignac, Barcelona, Spain; Becker & Co., 
Kobe, Japan; Fenwick Freres & Co., Paris, 
France; E. Sonnenthal, Jr., Berlin, Germany ; 8. 
G. Weinberg, Petrograd, Russia; Ignacz Szekely, 
Budapest, Hungary; V. Lowener, Stockholm, Swe- 
den; E. Sonnenthal, Jr., Vienna, Austria; A. 
Asher Smith, Sidney, Australia; V. Lowener, 
Christiania, Norway. 
Detroit Twist Drill Co.- 
Hammacher, Schlemmer & Co. 


Detroit. 
and 4th 


644 Fort St., 
13th St. 


Ave., New York City. 
McKenna Bros. Brass Co.—Pittsburgh, Penn. 
Morse Twist Drill & Machine Co.—New Bedford, 


Mass. 

National Twist Drill & Tool Co.—Detroit, Mich. 
Pratt & Whitney Co.—Hartford, Conn. 
Standard Tool Co.—Cleveland, Ohio. 

Union Twist Drill Co.—-Athol, Mass. 

Whitman & Barnes Mfg. Co.—-Akron, Ohio. 


Dynamometers 








General Electric Co.—Schenectady, N. Y. 
Sprague Electric Works—527 W. 34th St., N. Y. C. 








Electrical Instruments 





Brown Instrument Co.—Philadelphia, Penn. 
General Electric Co.—Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co.—Pittsburgh, Penn. 
Weston Electrical Instrument Co.—17 Weston 
Ave., Newark, N. J. 





Electrical Supplies 








D & W Fuse Co.—Providence, RK. 1. 

General Electric Co.—Schenectady, N. Y. 
Johns-Manville Co., H. W.—<Alst St. and Madison 
Ave., New York City. 

Sprague Electric Works—527 W. 34th St., N. Y. C. 
Westinghouse Elec. & Mfg. Co.—Pittsburgh, Penn. 





Elevating Trucks 





(See Trucks) 





Elevators 





Link-Belt Co.—39th St. and Stewart Ave., Chi- 


cago, Ill Philadelphia and Indianapolis. 
Emery Wheels 
(See Grinding Wheels) 


Enamels, Machinery 


Felton, Sibley & Co., Inc.--136 N. 4th St., Phila- 
delphia, Penn. 
Moller & Schumann Co.- Marcy and Flushing 
Ave., Brooklyn, N. Y. Cable Address: Zenithlac. 
Branches: Chicago, San Francisco 

Any quantities, all colors Paste and liquid 
primers, fillers, first coaters and enamels, in white, 
black and colors, gloss, semigloss, eggshell or 
flat; oil proof, quick air drying or baking, elastic, 
hard drying. Trade-marked “Hilo.” 


Engineers, Mechanical and Electrical 








Taft-Peirce Mfg. Co.—Woonsocket, R. I. 





Drills, Center 


Engines, Gas and Gasoline 





Providence, R. I. 


Brown & Sharpe Mfg. Co. 


Automatic Machine Co.—Bridgeport, Conn. 
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Engines, Steam 





American Blower Co.—1400 Hus. St., Detroit, Mich. 
cn. 

Nazel Engineering & Machine Works—4041 N. 
5th St., Philadelphia, Penn. 





Engraving Machinery 





Gorton Machine Co., Geo.—Racine, Wis. 





Expanders, Tube 


Watson-Stillman Co.—42 Church St., N. Y. City. 











Eyeglasses, Saftey 





(See Goggles, Safety) 





Fans, Electric 





Crocker-Wheeler Co.—Ampere, N. J 

General Electric Co.—Schenectady, N. Y. 
Sprague Electric Works—527 W. 34th St., N. ¥. C. 
Westinghouse Elec. & Mfg. Co.—Pittsburgh, Penn. 





Fans, Exhaust 





American Blower Co.—1400 Russell St., Detroit. 
General Electric Co.—Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co.—Pittsburgh, Penn. 


File Handles 








Doane Mfg. Co.—Alls Station, Boston, Mass. 


Nicholson File Co.—Providence, R. I. Cable: 
Nicholson, Providence. 


Troy File Works—Troy, N. Y. 





Files and Rasps 





American Swiss File & Tool Co.—24 John St., 
New York City. 

Barnett, G. & H.—Philadelphia, Penn. 

Disston & Sons, Henry—Philadelphia, Penn. 
Hammacher, Schlemmer & Co.—13th St. and 4th 
Ave., New York City. 

Montgomery & Co.—108 Fulton St., N. Y. City. 
Nicholson File Co.—Providence, R. I. Cable Ad- 
dress: Nicholson, Providence. 

The following brands: Nicholson, Kearney & 
Foot, Eagle, McClellan, J. Barton Smith, Arcade, 
American, Great Western, Superior rasps, Swiss 
pattern, extra (X+F), fine; jewelers, extra 
(X + F), fine. 

Simonds Mfg. Co.—-Fitchburg, Mass. WNew York, 
Chicago, Montreal, Memphis, New Orleans, San 
Francisco, Portland, Seattle, Vancouver, St. Johns. 





Filing Machines 





Ames Co., B. C.—Waltham, Mass. 
Colton Co., Arthur—782-796 Jefferson Ave., De- 
troit. Cable Address: Colton, Detroit. 

One size only, 135 lb., $55 complete. 

Colton filing machine for filing out dies, all 
shapes, or other intricate parts. 
Robinson Tool Works— Waterbury, Conn. 


Filler, tron 








(See Cements, Iron) 





Fittings, Hydraulic 





Watson-Stillman Co.—42 Church St., N. Y. City. 
Flexible Shafts 


Errington, F. A.—39 Cortlandt St., N. Y. City 
Gem Mfg. Co.—3257 Spruce St., Pitsburgh, N. S., 
Penn. 

Stow Mfg. Co.—Binghamton, N. Y. 











Forging Machinery 





& Sp Co.—Hartford, Conn. 








Forgings, Drop 





Billings & Spencer Co.—Hartford, Conn. 

Bliss & Co., E. W.—1 Adams St., Brooklyn, N. Y 
Moore Drop Forging Co.—333 Birnie Ave., Spring 
field, Mass. 

Page-Storms Drop Forge Co.—Chicopee, Mass. 
Whitman & Barnes Mfg. Co.—Akron, Ohio. 
Wilcox, D. E.—Mechanicsburg, Penn. 

Williams Co., J. H.—35 Richards St., Brooklyn. 








Forgings, Hammer 








Billings & Spencer Co.—Hartford, Conn 
Halcomb Steel Co.—-Syracuse, N. Y. 


Moore Drop Forging Co.—333 Birnie Ave., Spring- 
fleld, Mass. 
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Determining File Durability 
—— 





— 


HARPNESS of a file’s cutting edge is important but experience teaches that 
keenness of edge alone is of relative slight importance compared with cor- 
rectness of the angles of rake, clearance and slope. 


‘“‘American Swiss’’ Files excel because they are correctly made—scien- 
tifically designed and manufactured by improved methods of our own. 


Have you been using Imported Files—or others that were considered good? If 
so, make a comparative test. You can do this easily. Just ask us to send you 
FREE samples. Write on your business stationery specifying size, shape and 
cut desired. 





American Swiss File & Tool Company, 24.°"°.S. 








Files of Precision 


TRADE 
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CAMS 


As designers and builders of cam cutting 
machinery we are exceptionally well 
qualified to do your cam cutting in the 
most economical and satisfactory way. 
Our cam-cutting equipment will handle 
any size up to 28’, and produce results 
that could not be approached by the most 
highly skilled workman in your shop 
using any of the make-shift attachments 
for milling machines and lathes. 

Send us your drawings or blueprints. 
Let us estimate on your requirements. 
The figures will be convincing. 


VOOUHONTEDE Eo ee eoEEND 





We also make our cam-cutting machines for the 
trade—for those who desire to cut their own cams. 
Prices on request. 


The Rowbottom Machine Company 


Builders of Cam Milling Machines, Disc and 
Surface Grinders and Special Machinery 


Waterbury, Conn., U. S. A. Factory, Waterville, Conn., U.S. A. 














Page-Storms Drop Forge Co.—Chicopee, Mass. 
United Steel Co.—Canton, Ohio 
Williams Co., J. H.—35 Richards St., Brooklyn 


Foundry Supplies 


Jersey City, N. J. 
Delaware Ave., Phil- 


Dixon Crucible Co., Joseph 


Paxson Co., J. W.—1021 N. 
adelphia, Pena, 


Fountains, Drinking 
Manufacturing ‘Equipment & Engineering Co. 209 
Washington St., Boston, Mass. 

Sanitary Fountain & Specialty Co.--176 
St., Boston, Mass. 


Furnaces, Heat Treating Oi and Gas 





Federal 


American Gas Furnace Co.-—24 John St., N. Y. C. 
Brown & Sharpe Mfg. Co.-Providence, R. I 
General Electrie Co.—-Schenectady, N. Y. 
Gilbert & Barker Mfg. Co.—11 Union St., 
fleld, Mass. 
Hoskins Mfg. Co. 


Spring- 


451 Lawton Ave., Detroit, Mich. 





Furnaces, Heat Treating Electric 





Philadelphia, Penn 
Schenectady, N. Y. 
, Detroit, 


Brown Instrument Co. 
General Electric Co. 


Hoskins Mfg. Co.—451 Lawton Ave Mich. 


Furniture, Machine Shop 


Berger Mfg. Co. Canton, O. Boston, New York, 
Phila., Chicage, St Louis, Minneapolis, San 
Francisco 

Sectional steel bins and shelving. Types, closed, 
open and rack. Tote boxes. 

Formed sheet steel, punched with %-in. holes 


and tied with stove bolts. 


Manufacturing Equipment & Engineering Co. 209 
Washington St., Boston, Mass. 
New Britain Machine Co. 20 Chestnut St., 
Britain, Conn. 

Bench legs and drawers ; portable work stands ; 
vise stands; vises; bar stock racks; tool storage 


New 


racks; blacksmith racks; lathe racks; revolving 
screw racks; screw machine racks; shelving; 
scraping tables; stools; lathe pans; permanent 


ladders ; oil and soda water feeders. 


Gages, Dial 


Mass 
Mass. 


Ames Co., B. C. Waltham, 


Starrett Co., L. S.—Athol, 





Gages, Measuring 





Providence, R. I 
Cleveland, Ohio 
18 Morris St., 


Brown & Sharpe Mfg. Co. 
Cleveland Twist Drifl Co.- 


Gronkvist Drill Chuck Co. 
City. eS 
“Johansson” 


Jersey 


combination standard gages, fur- 
nished in systems to give all sizes in .00005”, 
0001”, .0005”, .001”, 64ths, 32nds, 16ths and mm. 
Accuracy .00001". Prices from $20 to $655. 
“Johansson” adjustable limit snap gages, ad- 


justable for wear, different sizes and changing 
limits Made with insulated grip Capacity of 
smallest size is 6-44"; capacity of largest size 
11”-12 


all sizes up 
measuring 


* Johansson” tolerance plug gages, 
o_ -. Reversible, interchangeable 
members. Light weight 
Morse Twist Drill & Machine Co. 
Mass. 

Pratt & Whitney Co. Hartford, 
Slocomb Co., J. T. Providence, R. I. 
Starrett Co., L. S.--Athol, Mass 
Taft-Peirce Mfg. Co.--Woonsocket, R. I 
Walker Co., 0. S.- Worcester, Mass 
Wells Bros. Co.—Greenfield, Mass 
Wiley & Russell Mfg. Co.-Greenfleld, 
Williams Co., J. H.—35 Richards St., 


New Bedford, 


Conn. 


Mass 
Brooklyn 





Gages, Recording 


Conn. 
Philadelphia, 
Mass 


Co. —Waterbury, 
Instrument Co. 
L. S.—Athol, 


Bristo! 
Brown 
Starrett Co., 


Penn 


Gas, Compressed 


Jersey City, N. J 
115 Bway., New York. 
42nd St., Bldg., N. Y. C. 


Davis-Bournonville Co. 
International Oxygen Co. 
Linde Air Products Co. 
Oxweld Acetylene Co.—-Chicago, I 
Prest-O-Lite Co., Inc.—Indianapolis, Ind 
Searchlight Co.—1022 Karpen n ‘Bidg., Chicago, Tl 


Gaskets 








Worcester, Mass 


Graton & Knight Mfg. Co. 
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Gear Cutting Machines 


Adams ¢ Co. 1902 Bridge Ave., Dubuque, 
Barber-Colman Co.—Rockford, III. 
Becker Milling Machine Co,.-Hyde Park, Mass. 
Bilgram Machine Works 233 Spring Garden St., 
Philadelphia, Penn. 
Boston Gear Works 
Brown & Sharpe Mfg. Co. 


Iowa. 








Norfolk Downs, Mass. 
Providence, R. I. 


Cincinnati Gear Cutting Machine Co.--Elam St. 
and Garrard Ave., Cincinnati, Ohio. 
Fellows Gear Shaper Co., The-—-Springfield, Vt. 


No. 6--capacity for spur gears 35” pitch diam- 
eter, 5” face, 4 diametral pitch; for internal gears 
26” pitch diameter, 3 ” face, 4 pitch No. 65 
capacity 35” pitch diameter, 5” face, 6 diametral 
pitch. Price of No. 6, $1,575; price of No. 65, 
$1,850. Weight of No. 6, 3,855 Ib.; weight of No 
65, 4,116 Ib. No. 6 machine cuts spurs and in- 
ternals only and uses a cutter of the generating 
type. No. 65 is a machine for helicals only and 
uses a cutter of the generating type. 

Agents: Ph. Bonvillain & E. Ronceray, Paris; 
M. Koyemann, 112 Charlottenstrasse, Dusseldorf ; 
White, Child & Beney, Vienna, Austria; Henry 
Kelley & Co., 26 Pall Mall, Manchester, Eng 


Flather Mfg. Co., E. J.—Nashua, N. H 

Garvin Mach. Co.—-Spring and Varick St., N. Y. C. 
Gleason Works— Rochester, N. Y. 

Gould & Eberhardt Newark, N. J 


Disc cutter type for spur gears. Horizontal 
cutting type. Sizes—36”, 60”, 72”. Vertical cut- 
ting type. Sizes—36”, 60”, 120” 

For spur and bevel gears. Horizontal cutting 


type 62” and 74”. Vertical cutting type 24” and 
18 


Hobbing type for ha? helical and worm gears. 
Sizes: 12”, 18”, 36” 
Multiple ‘spindle type 
bevel gears. 24” for cutting 2 gears 
up to 11” dia. or 3 gears at one time up to 5%” 
dia 48” for cutting 2 gears at one time up to 
18” dia. or 3 gears at one time up to %” dia. 
Meisselbach-Catucci Mfg. Co.—-28 
Newark Gear Cutting Machine Co. 
Newton Machine Tool Works —23rd 
Philadelphia, Penn. 
Prentiss Tool & Supply Co. 


‘for roughing out spur and 
at one time 


Congress St., 
Newark, N. J. 
and Vine St., 


Singer Bldg., N. Y. C. 





Strong, Carlisle. Hammond Co.—Cleveland, Ohio. 
Waltham Mach. Works—High St., Waltham, Mass. 
Whitoa Mach. Co., D. E.—New London, Conn. 
Gear Tempering Machinery 

Gleason Works Roc heater, N Y. 

Gear Testing Machinery 

Adams Co. 1902 Bridge St., Dubuque, Towa. 7 


Brown & Sharpe Mfg. Co.—-Providence, R. I 
Gleason Works— Rochester, N. Y 
Morse Twist Drill & Machine Co. 
Mass. 

Union Twist Drill Co. 


New Bedford, 


Athol, 


Mass 


Gears, Cast 





Brown Co., A. & F.—79 Barclay St., N. Y. City. 
Citroen Gear Co.—Paris, France. 
Cleveland Worm & Gear Co. Cleveland, Ohio. 


Doehler 1 oes Co.—Court and Ninth St., 


Brooklyn, 


Franklin Mio, Co., H. H.--400 8S 
Syracuse, N 


Geddes St., 


Grant Gear eatin: Inc.—151 Pearl St., Boston, 
Mass. 
Horsburgh & Scott Co.—Cleveland, Ohio 


Philadelphia Gear Works Vine St. and Reading 


R.R., Philadelphia, Penn 


Van Dorn & Dutton Co. Ohio 


Gears, Cut and Worm 


Cleveland, 


Towa. 
21st St., 


1902 Bridge Ave., 
Marshall 


Dubuque, 
Blvd. and 


Adams Co. 
Albaugh-Dover Co. 
Chicago, Ul 
Bilgram Machine Works 
Philadelphia, Penn. 
Boston Gear Works —Norfolk 
Brown & Sharpe Mfg. Co. 
Chicago Rawhide Mfg. Co. 
Chicago, Il 


1233 Spring Garden St., 


Mass 
R. I 
Elston Ave., 


Downs, 
Providence, 
1301 


Cincinnati Gear Co.—1825 Reading Road, Cincin- 
nati, Ohio. 

Citroen Gear Co.—Paris, France 

Cleveland Worm & Gear Co.—Cleveland, Ohio 


Earle Gear & Machine Co.—101 E. Wyoming Ave., 
Philadelphia, Penn. 

Farrel Foundry & Machine Co. 
Ansonia, Conn 
Faweus Machine Co. 


Flather Mfg. Co., E. J. 


Foundry Dept., 


Pittsburgh, Penn 
Nashua, N. H 
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Foote Bros. Gear & Mach. Co.—210 N. 
St., Chicago, Ill. 

Cut gears all kinds, hardened gears for trac- 
tors and trucks, spur and worm gear speed re- 
ducers. 

Garvin Mach. Co.—Spring and Varick S8t., 
General Electric Co.—Schenectady, N. Y. 
Gleason Works—Rochester, N. Y. 

Gould & Eberhardt—-Newark, N. J. 
Grant Gear Works, Inc.—151 Pearl St., 
Mass. 

Horsburgh & Scott Co.—Cleveland, Ohio. 
Link-Belt Co.—39th St. and Stewart Ave., 
cago, Ill Philadelphia and Indianapolis. 
Meisel Press Mfg. Co.—946 Dor. Ave., Boston 
Newark Gear Cutting Machine Co.—Newark, N. | 
New England Gear Works—100 Purchase St., 
Boston, Mass. 

New Process Gear Corporation—Syracuse, N. Y 

Spur, worm, spiral, bevel and internal gears of 
any metal. Spur and bevel gears and pinions of 
rawhide and vulcanized fiber. 

Spur gears up to 60 in. in diameter, plane bevels 


Carpenter 


m 3. € 


Boston, 


Chi 


up to 50 in., and generated bevels of from 3 to 
12 pitch up to 18 in. in diameter. 

New Process noiseless gears and _ pinions. 
Spurs and bevels up to 36 in. diameter. 


Furnished as all rawhide blanks, all rawhide 
with teeth cut or complete with any desired meta! 
hubs, collars, shrouds, flanges or bushings. 

Cutting, generating and finishing tools and car- 
bonizing, hardening and heat-treating facilities to 
meet requirements of economical quantity and 
quality production. Service includes designing 
(when necessary), pattern work, furnishing of 
castings, forgings or bar stocks and complete fin 
ishing. 


New Lng ™ Gear Works—56 Greenpoint Ave., 
Brooklyn, 

cca Gear Works—Vine St. and Reading 
R.R., Philadelphia, Penn. 

Sawyer Gear Works—5121 St. Clair St., Cleve- 
land, Ohio. 

Simonds Mfg. Co.—Pittsburgh, Penn. 


Woonsocket, R. L 
Ohio. 


Taft-Peirce Mfg. Co. 
Van Dorn & Dutton Co.—Cleveland, 





Gears, Herringbone 





Citroen Gear Co.—Paris, France. 
Earle Gear & Machine Co.-—101 E. 
Philadelphia, Penn. 

Fawcus Machine Co.—Pittsburgh, 


Wyoming Ave., 


Penn. 





Gears, Rawhide 





(See Gears, Cut and Worm) 


Generators, Electric 





Crocker-Wheeler Co.—Ampere, N. J. 
General Electric Co.—Schenectady, N. Y. 


Reliance Electric & Engineering Co.—-1044 Ivanhoe 
Rd., Cleveland, Ohio. 








Sprague Electric Works—527 W. 34th St., N. Y. C. 
Westinghouse Elec. & Mfg. lh eee Penn. 
Graphite 

Dixon Crucible Co., Joseph Jersey City, N. J 


Felton, Sibley & Co., Inc.--136 N. 4th St., Phila- 


delphia, Penn. 





Greases, Lubricating 
E. F.—240 W. 


Somerset St., 





Houghton & Co., 
Philadelphia, Penn. 





Grinders, Ball Bearing Race 





Landis Tool Co.—Waynesboro, Penn. Cable 
Landis, Waynesboro. 
Ven Norman Machine Tool Co. 
Springfield, Mass. 
Rivett Lathe & Grinder Co.—Brighton, 
Mass. Cable Address: Edrivett. 
One size. Ball races up to 5” dia. 
No. 11 grinder with automatic oscillating mo- 
tion and cross feed. 
See our advertisement on inside 


Wilbraham Ave., 


Boston, 


of back cover 





Grinders, Bench 





Athol Machine Co.—-Athol, Mass. 

Blount Co., J. G.—Woodland St., Everett, Mass. 
Clark Electric Co., Inc., Jas., Jr.—521 W. Main 
St., Louisville, Ky 

Forbes & Myers--172 Union St., Worcester, Mass 
Hisey-Wolf Machine Co.—Cincinnati, Ohio. 
Safety Emery Wheel Co.—Larch St., Springfield, 0 
Union Twist Drill Co.—Athol, Mass. 

U. S. Electrical Tool Co.—Cincinnati, Ohio 

Van Norman Machine Tool Co.—Wilbraham Ave.. 
S»ringfield, Mass 


Walker Co., 0. S.--Worcester, Mass 
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HENDEY MILLERS 





Ample of Everything That 
Means More Production 


Even a glance at the illustration cannot fail to impress you with the great 
power of this Hendey No. 3 G. S. Universal Milling Machine. 

Note the convenient location of controlling levers—all handy and all within 
arm’s reach from working position of operator. 

The wonderful adaptability of this ‘“‘Hendey”’ is the result of a carefully con- 
sidered design developed for the grades and qualities of cutters used in present 
day shop practice. 

If you made the few and easily understood movements in making the various 
speed and feed changes and engagements of feeds, you’d be further impressed 
by the mechanical perfection of the working parts. 


The next best thing to an actual personal examination of this ‘‘Hendey”’ 
is to read the details in our miller catalog. Write for a copy for your file. 


The Hendey Machine Co., Torrington, Conn., U. S. A. 


901 Singer Bldg.,fJNew York City Room 511, Oliver Bldg., Boston, Mass. 712 Sharples Bidg., Chicago, Ill, 


Philadelphia, Sherrett & Stoer Co., Finance Building Providence, Brownell Machinery Co., 11 Eddy St 

Cleveland, W. M. Pattisor Supply Co., 211 St. Clair Ave., N. 1 A. R. Williams Machinery,Co., Toronto, Winnipeg, Vancouver and 
Agents; Detroit, W. M. Pattison ieee Co., Dime Bank Building St. Johns, N. B 

Pittsburgh, Laughlin-Barney Mchy. Co, Union Bank Building Williams & Wilson, Montreal 

Syracuse, Syracuse Supply Co Chas. Churchill & Co., Ltd., London. Birmingham, Newcastle, 

Buffalo, Syracuse Supply Co., Mutual Life Building Glasgow 


Ing. Ercole Vaghi, Milan. 
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Grinders, Center 
C'ncinnati Electrical Tool Co.—Cincinnati, Ohio. 
Gem Mfg. Co.—3257 Spruce St., Pittsburgh, N. 8S., 
Penn. 

Greenfield Machine Co.—Greenfield, Mass. 
Hisey-Wolf Machine Co.—Cincinnati, Ohio. 


Wilmarth & Morman Co.—1187 Monroe 
Grand Rapids, Mich. 


Ave., 





Grinders, Chucking 





Brown & Sharpe Mfg. Co.—Providence, R. I. 
Bryant Chucking Grinder Co.—-Springfield, Vt. 
Heald Machine Co.—10 New Bond St., Worces- 
ter, Mass. 

Pratt & Whitney Co.—Hartford, Conn. 


Grinders, Cutter and Reamer 








Brown & Sharpe Mfg. Co.—Providence, R. I. 
Cincinnati Milling Machine Co.—Oakley, Cincin- 
nati, Ohie. 
Garvin Mach. Co.—Spring and Varick St., N. Y. C. 
Gould & Eberhardt—Newark, N. J. 
For single or gang cutters, any pitch 
to 10” dia. 
Greenfield Machine Co.—Greenfield, Mass. 
Swings 63%”x21” on centers or 11” on holder; 
12 attachments for tool making and sharpening. 
Weight 650 Ib. 
Heald Machine Co.—10 
ter Mass. 
Ingersoll Milling Machine Co., The—Rockford, III. 
Grinds cutters only; 4% to 24 inches, also to 
36 inches. Catalogue No. 35 for description. 
Advertisement page 8. 
LeBlond Machine Tool Co., R. K.—Cincinnati, O. 
Leland-Gifford Co.—-Worcester, Mass. 
Norton Grinding Co.--Worcester, Mass. 
Oesterlein Machine Co.—Cincinnati, Ohio. 
Pratt & Whitney Co.—Hartford, Conn. 
Union Twist Drill Co.—Athol, Mass 
U. S. Electrical Tool Co.—Cincinnati, Ohio. 
Walker Co., 0. S.—Worcester, Mass. 
Wells & Son Co., F. E.--Greenfield, Mass. 


Wilmarth & Morman Co.—-1187 Monroe 
Grand Rapids, Mich. 


or size 


New Bond St., Worces- 


A ve., 





Grinders, Cylindrical 





Brown & Sharpe Mfg. Co.—Providence, R. 1. 
Bryant Chucking Grinder Co.—Sprinfield, Vt. 


Greenfield Machine Co.—-Greenfield, Mass. 
For work under 12”x2%” in diameter. 


Heald Machine Co.10 New Bond St., Worces- 
ter Mass, 
Hisey-Wolf Machine Co.—Cincinnati, Ohio. 
Landis Tool Co.—-Waynesboro, Penn. Cable: 
Landis, Waynesboro. 

Universal and plain. Sizes, universal No. 1, 
No. 1%, No. 2, No. 3, No Nos. 2, 3, and 4 


are also built with 16” swing, and are used for 
finishing tools and a variety of straight or taper 
parts, both external and internal. Attachments, 
such as magnetic chuck, gear-cutter attachment, 
side mill grinding attachment, etc., can be used 
on these machines to advantage. 

Plain—Sizes 6”, 10”, 12”, 20”, 30”, 40” swings 
in standard lengths. These strictly manufactur- 
ing machines are intended for finishing straight 
and taper spindles, shafts, rolls, tubing and all 
other work within their range which can be re- 
volved on dead centers. 

Plain machines also built with gap in the bed 
to suit the location of the projection on the work, 
16” and 20” swing. Especially valuable for 
grinding locomotive piston rods. 

Leland-Gifford Co.— Worcester, Mass. 


Modern Tool Co.—4th and French St., Erie, Penn. 


Morse Twist Drill & Machine Co._New Bedford, 
Mass. 

Norton Grinding Co.—Worcester, Mass 

Pratt & Whitney Co.—Hartford, Conn 


Van Norman Machine Tool Co.—-Wilbraham Ave., 
Springfield, Mass. 


Walker Co., 0. S.—Worcester, Mass. 





Grinders, Die 
Bignall & Keeler Machine Co.—Edwardsville, Il 


Cable: Bikeeler. 
Geometric Tool Co.—New Haven, Conn. 545 W 
Washington Blvd., Chicago. Cable; Metric 


Geometric chaser or die grinder for grinding 
any make of thread chaser, whether standard or 
special. Also for ordinary tool grinding. 

Landis Machine Co.—Waynesboro, Penn. 
Murchey Machine & Tool Co.—64 Porter St., De- 
troit, Mich. 

National Machinery Co.—Tiffin, Ohio. 


Grinders, Disk ; 





Rowbottom Machine Co.— Waterbury, Conn 
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Grinders, Drill 

Heald Machine Co.—-10 New Bond St., Worces- 
ter, Mass. 

Hisey-Wolf Machine Co.—Cincinnati, Ohio. 
meres Twist Drill & Machine Co.—New Bedford, 
lass. 

Safety Emery Wheel Co.—Larch St., Springfield, O. 
Sellers & Co., Inc., Wm.—Philadelphia, Penn 
Standard Tool Co.—Cleveland, Ohio. 

U. S. Electrical Tool Co.—Cincinnati, Ohio. 
Wells & Son Co., F. E.—Greenfield, Mass. 


Wilmarth & Morman Co.-—-1187 Monroe 
Grand Rapids, Mich. 





Grinders, Internal 





Brown & Sharpe Mfg. Co.—-Providence, R. I. 
Bryant Chucking Grinder Co.—Springfield, Vt. 
Garvin Mach. Co.—Spring and Varick St., N. Y. C. 
Greenfield Machine Co.—Greenfield, Mass. 
Heald Machine Co.-10 New Bond §&t., 
ter, Mass. 

Hisey-Wolf Machine Co. 
Landis Tool Co.—-Waynesboro, 
Landis, Waynesboro. 

For straight and taper 
tures. Will grind holes \4” 
up to 12” long. 
Leland-Gifford Co.—Worcester, Mass. 
Pratt & Whitney Co.—Hartford, Conn. 
Rivett Lathe & Grinder Co.—-Brighton, 
Mass. Cable: Edrivett. 

Two sizes. 

No. 3 grinder with power feed, No. 8 hand feed. 
U. S. Electrical Tool Co.—Cincinnati, Ohio. 

Van Norman Machine Tool Co.--Wilbraham Ave., 
Springfield, Mass. 
Walker Co., 0. S. 


Grinders, Portable 


Worces- 


Ohio. 
Cable : 


Cincinnati, 
Penn. 


internal grinding fix- 
diam. or larger and 


Boston, 


Worcester, Mass. 





Armstrong-Blum Mfg. Co.—347 N. Francisco Ave., 
Chicago, Ml. 





Clark Electric Co., Inc., Jas., Jr.—521 W. Main 
St.. Louisville, Ky. 

Independent Pneumatic Tool Co.—-Thor Bldg.. 
Chicago, Il. 

Ingersoll-Rand Co.—11 Broadway, New York. 


“Little David’’ pneumatic grinders. 
Neil & Smith Electric Tool Co.—Cincinnati, Ohio. 
U. S. Electrical Tool Co.—Cincinnati, Ohio. 





Grinders, Snagging 








Brown & Sharpe Mfg. Co.Providence, R. I. 
Forbes & Myers—172 Union St., Worcester, Mass. 
La Salle Machine & Tool Co.—La Salle, Il. 
Walker Co., 0. S.--Worcester, Mass 








Grinders, Surface 
Blanchard Machine Co., The—64 State St., Cam- 
bridge, Mass. 

One size; range 30” diameter by 12” high; 
either 26” or 30” magnetic chuck; made with 
countershaft, belted motor and direct motor drive ; 
approximate weight, 8,500 Ib 








For the rapid finishing of flat surfaces on 
castings, forgings, stampings or pieces of bar 
stock; either hardened or soft; rough or ma- 


chined. 

Domestic Agents: Prentiss Tool & Supply Co., 
Motch & Merryweather Machinery Co., Marshall 
& Huschart Machinery Co., W. E. Shipley Ma- 
chinery Co., Kemp Machinery Co., Robinson, Cary 
& Sands Co., Pacific Tool & Supply Co. Canada: 
Williams & Wilson, Ltd., A. R. Williams Ma- 
chinery Co., Ltd. Great Britain: C. W. Burton, 
Griffiths & Co. 

Brown & Sharpe Mfg. Co.—Providence, R. I. 
Diamond Machine Co.— Providence, R. I. 

Garvin Mach. Co.—-Spring and Varick St., N. Y. C. 
Heald Machine Co.—-10 New Bond St., Worces- 
ter, Mass. 

La Salle Machine & Tool Co.—La Salle, Il 
Leland-Gifford Co. Worcester, Mass 

Pratt & Whitney Co.—Hartford, Conn. 

Safety Emery Wheel Co.—Larch St., Springfield, O. 
Walker Co., 0. S.—-Worcester, Mass. 
Wilmarth & Morman Co.—1187 Monroe 
Grand Rapids, Mich. 


Ave., 





Grinders, Tool 





ye W. F. & John—1995 Ruby St., Rock- 
ford, " 


Blake & Johnson Co., The—Waterbury, Conn. 
Blount Co., J. G.— Woodland St., Everett, Mass. 
Brown & Sharpe Mfg. Co. Providence, R. 1. 


Cincinnati Milling Machine Co.—Oakley, Cincin- 
nati, Ohio 
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Forbes & Myers—172 Union St., Worcester, Mass. 

Greenfield Machine Co.—Greenfield, Mass. 
Universal tool and cutter grinder for tool mak- 

ing and sharpening. 

Landis Machine Co.—Waynesboro, Penn. 

La Salle Machine & Tool Co.—La Salle, II. 

LeBlond Machine Tool Co., R. K.—Cincinnati, 0. 

Leland-Gifford Co.—Worcester, Mass. 

Norton Grinding Co.—Worcester, Mass. 

Oesterlein Machine Co.—Cincinnati, Ohio. 

Safety Emery Wheel Co.—-Larch St., Springfield, 0 

Standard Tool Co.—Cleveland, Ohio. 

Taylor & Fenn Co., The—Hartford, Conn. 

Union Twist Drill Co.—Athol, Mass. 

U. S. Electrical Tool Co.—-Cincinnati, Ohio. 

Vitrified Wheel Co.—Westfield, Mass. 

Walker Co., 0. S.—Worcester, Mass. 

Wells & Son Co., F. E.—Greenfield, Mass. 


Wilmarth & Morman Co.—1187 Monroe Ave., 
Grand Rapids, Mich. 


Grinding or Polishing Machines 








Barnes Co., W. F. & John—1995 Ruby St., Rock- 
ford, Ill. 

Blake & Johnson Co., The—Waterbury, Conn. 
Blount Co., J. G.—Woodland St., Everett, Mass 
Bryant Chucking Grinder Co.—-Springfield, Vt 
Diamond Machine Co.—Providence, R. I. 

Forbes & Myers—172 Union St., Worcester, Mass 
Greenfield Machine Co.—Greenfield, Mass. 
Heald Machine Co.—10 New Bond St., Worces- 
ter, Mass. 


Landis Tool Co.—-Waynesboro, 

Landis, Waynesboro. 
Types—-Universal and plain cylindrical, inter- 

nal, crank, roll, ball bearing race grinding ma- 

chines. 

New Britain Mach. Co.—20 Chestnut St., New 

Britain, Conn. 2008 W. Grand Blvd., Detroit. 
Ball bearing, buffing and polishing lathes, drop 

head, floor and bench types. 

Newton Machine Tool Works—23rd and Vine St.. 

Philadelphia, Penn. 

Norton Grinding Co.—-Worcester, Mass. 

Rowbottom Machine Co.—Waterbury, Conn. 

Safety Emery Wheel Co.—Larch St., Springfield, 0 

Union Twist Drill Co.—-Athol, Mass. 

U. S. Electrical Tool Co.—Cincinnati, Ohio. 


Van Norman Machine Tool Co.—Wilbraham Ave., 
Springfield, Mass. 


Vitrified Wheel Co.-Westfield, Mass. 
Walker & Co., 0. S.—Worcester, Mass. 
Wells & Son Co., F. E.—Greenfield, Mass. 


Wilmarth & Morman Co.—1187 Monroe 
Grand Rapids, Mich. 


Penn. Cable 


Ave., 





Grinding Wheel Dressers 





American Emery Wheel Works—Providence, R. | 
Crafts, Arthur A.—-125 Summer St., Boston, Mass 


Desmond-Stephan Mfg. Co.— Urbana, Ohio. 
“Diamo-Carbo” for tool grinding wheels, “Hun 
tington & Sherman” for coarse wheels. 


Dickinson, Thomas L.—64 Nassau St., N. Y. City 
Heald Machine Co.—10 New Bond St., Worces- 
ter, Mass. 

Standard Tool Co.—Cleveland, Ohio. 

Vitrified Wheel Co.—Westfield, Mass. 

aaa Co., Thos.—416 S. Dearborn St., Chicago. 





Grinding Wheels 
American Emery Wheel Wks.—Providence, R. | 
Corundum wheels, carbolite wheels, emery 
wheels, vitrified, silicate and elastic processes 
All sizes, shapes, grits, grades. 
Carborundum Co.—-Niagara Falls, N. Y New 
York City, Chicago, Boston, Phila., Cleveland 
Cincinnati, Pittsburgh, Milwaukee, Grand Rapids 
Manchester, Eng. ; Dusseldorf, Germany. 
Carborundum and Aloxite grinding wheels. 
Dickinson, Thomas L.—64 Nassau St., N. Y. City 
Norton Co.—-Worcester, Mass. New York, 151 
Chambers St. ; Chicago, 11 N. Jefferson St. ; Niag 
ara Falls, N. Y.; Chippewa, Ont., Can.; Bauxite, 
Ark. ; Wesseling, Bz. Coln, Germany. 
Sizes up to 6° diam. made of Alundum 
Crystolon. 
Safety Emery Wheel Co.—Larch St., Springfield, 0 
Agents: Farmer & Co., London; Adler & Ei- 
senchitz, Milan; Allied Mchy. Co. of Amer., Paris 


Vitrified Wheel Co.—Westfield, Mass. 
Grindstone Truing Devices 





and 








Brown & Sharpe Mfg. Co.—Providence, R. I. 





Grindstones and Frames 





Cleveland Stone Co.—Cleveland, Ohio 
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THE FUSSY MAN 


likes good tools and 
when it comes to cutters 


“MORSE” CUTTERS 


are specified by him for 
he wants a tool that 
removes stock smoothly 
and quickly. If you need 
plain cutters we stock 
them, if you need fancy 
cutters, we will make them for you. CATALOG. 


MORSE TWIST DRILL & MACHINE COMPANY 


NEW BEDFORD MASSACHUSETTS 























MMUNITION 
MACHINERY 


4] For trimming, straight and form turning, straight and form boring, drilling, 
reaming, pocket forming, tapping and facing High Explosive Shells and Shrapnel. 


Deliveries guaranteed to b2gin in 30 days 
from receipt of order—completed within 15 days thereafter 
4] Our machines are designed to supplant heavy duty lathes, drilling machines, etc., 
on duplicate work demanding the severest service and will meet such requirements 
most satisfactorily. 
{| They have many applications possible other than in the manufacture of ammu- 
nition and will prove highly valuable in every shop doing repetition work. Write 
or wire for literature and full information. 


Amalgamated Machinery Corporation 
Edison Building, 72 W. Adams St., Chicago 
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Norton Co.—Worcester, Mass. 





Gun-barrel Mach inery 








Pratt & Whitney Co.—Hartford, Conn. 
Reed-Prentice Co.—Worcester, Mass. 





Hammers, Drop 





Billings & Spencer Co.—Hartford, Conn. 














Boye & Emmes Mach. Tool Co.—Cincinnati, Ohio. 
Niles-Bement-Pond Co.—111 Broadway, N. Y. C. 
Toledo Machine & Tool Co.—-Toledo, Ohio. 
Hammers, Lead 

Field, Charles H.—Providence, R. I. 
Hammers, Power 

Beaudry & Co., Inc.—1416 Milk St., Boston. Mass. 
Bliss & Co., E. W.—1 Adams St., Brooklyn, N. Y 
Independent Pneumatic Tool Co.—Thor Bldg., 
Chicago, Il. 

Ingersoll-Rand Co.—11 Broadway, New York 


riveters, chippers, calkers, scalers. 
4041 N. 5th St., 


“Little David” 
Nazel Eng’g & Mach. Wks. 
Philadelphia, Penn. 

Five sizes from 75 Ib. to 850 Ib 
pneumatic or belt or motor drive. 
Niles-Bement-Pond Co.—111 Broadway, 
Sellers & Co., inc., Wm. Philadelphia, 


Self-contained, 


x. 3. 
Penn. 


Hammers, Riveting andChipping 








Independent Pneumatic Tool Co.—Thor Bldg.. 
Chicago, Ill 

Hangers, Shafting 

Ball & Roller Bearing Co.—-Danbury, Conn. 


Brown & Sharpe Mfg. Co.—Providence, R. I 
Hess-Bright Mfg. Co.—Front St. and Erie Ave., 
Philadelphia, Penn. 
New Departure Mfg. Co. 


Bristol, Conn. 





Heating and Ventilating Equipment 





‘American Blower Co. 


Houghton & Co., E. 
P hiladelphia, 1 Pe nn. 


Hobs 


Parber-c Colman Co. 
oston Gear Works——-Norfolk Downs, Mass. 
Brown & Sharpe Mfg. Co.—Providence, R. I. 
Gould & Eberhardt—Newark, N. J. 

All pitches, carbon or high speed steel, 
specially ground tooth form hobs. 
Taft-Peirce Mfg. Co.--Woonsocket, R. I. 


Union Twist Drill Co,—Athol, Mass. 


Detroit, Mich. 
Somerset St., 


1400 Rus. St., 
F.—240 W. 








Rockford, Il. 


also 








Hobbing Machines 





Barber-Colman Co.—Rockford, II. 


Boston Gear Works—Norfolk Downs, Mass. 
Gould & Eberhardt--Newark, N. J. 


Four sizes: 12”, 18”, 36”, 72”. For cutting 


spur, helical or worm gears. 
Meisselbach- Catucci Mfg. Co.—-28 Congress St., 
Newark, J. 


Newton Machine Too) Works—23rd and Vine St., 
Philadelphia, Penn. 





Hoists, Electric. 








Crocker-Wheeler Co.—Ampere, N. J. 

General Electric Co.—-Schenectady, N. Y 
Niles-Bement-Pond Co.—-111 Broadway, N. Y. C. 
Northern Engineerin9 Works—Detroit, Mich 
Pawling & Harnischfeger Co.—Milwaukee, Wis. 
Sprague Electric Works—527 W. 34th St., N. ¥. C. 
Westinghouse Elec. & Mfg. Co.—-Pittsburgh, Penn. 
Yale at Towne Mfg. Co.—9 E. 40th St., N. Y. City. 


Hoists, Hand 


Ford Chain Block & Mfg. Co.—140 W. Oxford St., 
Philadelphia, Penn 


Harrington, Son & Co., 








Inc., Ed.—Philadelphia, Pa. 








Yale & Towne Mfg. Co.—9 E. 40th St., N. Y. City. 
Hoists, Pneumatic 
Independent Pneumatic Tool Co.—Thor Bldg., 


Chicago, Nl. 
Ingersoll-Rand Co.—11 Broadway, New York City. 





Hoists, Portable 


Canton Foundry & Machine Co.— 


Canton, Ohio 
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Hose, Steel 





N. Y. ¢ 


Sprague | Electric Works—527 W. 


Igniters, Gas Engine 
Doehler Die Casting 
Brooklyn, N. 


34th St., 








Co.—Court and Ninth St., 





Indexing Machines 





Springfeld Mach. Tool I Co. —Springfield, Ohio. 


Indicators, Speed 


Brown Instrument Co.—Philadelphia, Penn. 
Brown & Sharpe Mfg. Co.—Providence, R. I. 
Starrett Co., L. S.—Athol, Mass. 
Veeder Mfg. Co.—-15 S sarge ant St., 


Hartford, Conn. 





Indicators, Test 


Brown & | Sharpe Mfg. Co.—Providence, R. I. 
Norton Grinding Co.—Worcester, Mass. 














Starrett Co., L. S.-Athol, Mass. 
Inspectors 
Souther Engineering Corp., Hy.—Hartford, Conn. 
Jacks, Hydraulic 
Watson-Stiillman Co.—42 Church St., N. Y. City. 
Japans 
Moller & Schumann Co.—-Marcy and Flushing 
Ave., Brooklyn, N. Y. Cable Address: Zenithlac. 
Branches: Chicago, San Francisco. 

Gloss, rubber finish or flat back japans, fillers 


and first coaters, air drying or baking at any heat 
desired, up to 600° Fahrenheit; oil proof. 
Trade-marked “Hilo.” 








Jigs and Fixtures 





American M: Machine & Fdry. Co.—353 Carroll St., 
Broooklyn, N. Y. New York Office: 200 Fifth Ave. 
Ames Co., B. C.—Waltham, Mass. 


Columbus Die Tool & Mach. Co.—Columbus, Ohio. 
Cowdrey Mach. Wks., C. H.—Fitchburg, Mass. 

Ensign Mfg. Co.—Boston, Mass. 
Gem City Machine Co.—Dayton, 


Grant Mfg. & Machine Co.——85 
Bridgeport, Conn. 

Hartford Special Machinery Co.—734 Main St., 
Hartf rd, Conn. 

Mailometer Co.—Detroit, Mich. 

Marvin & Casler—Canastota, N. Y. 
Modern Tool Die & Mach. Co.—Columbus, 
Mulliner- Enlund Co.—541 S. Clinton St., 
cuse, N. Y. 

Mutual Mach. Co.—-27 Wells St., 
Nelson Tool Co., Inc.—781 E. 142n 
Rickert-Shafer Co.—-Erie, Penn. 
Sloan & Chace Mfg. Co.—Newark, N. J. 
Taft-Peirce Mfg. Co.—Woonsocket, R. I. 


Kettles, Soda 


Brown & Sharpe Mfg. Co.—Providence, R. I 
Gray & Prior Mach. Co.--Hartford, Conn. 
Manufacturers Equipment & Engineering Co.—209 
Washington St., Boston, Mass. 
Union Twist Drill Co.—Athol, 


Ohio. 
Silliman Ave., 


Ohio. 
Syra- 


Hartford, Conn. 
eo &. BN. ¥. ¢. 








Mass. 





Key Seaters 








Baker Bros. —Toledo, Ohio. 


Six sizes, for cutting keyways up to 4” wide 
by 36” long. 
Chattanooga Machinery Co. -Chattanooga, Tenn 


Cable: Radcliffe. 
For keyseats ;,” to 5” wide, 6” to 40” long. 
—- 400 Ib. to 5,000 Ib. 


Cuts internal keyways in straight and taper 
holes with no limit to outside diameter of work. 
Cutter bar is self-contained with feeding me- 
chanism and self-relieving cutter. Cutters are 
placed in and removed from bar wihout use of 
wrenches or tools. Work centered by bushings 
fitting to bore. Belt or motor driven 
Lapointe Machine Tool Co., The—Hudson, Mass. 
Cable Address: “Lapointe,” Hudson. 

Horizontal type, four sizes, ranging in capacity 
from the smallest up to 4” wide. 
La Salle Machine & Tool Co.—La 
Mitts & Merrili—913 Tilden St., Saginaw, 
Morton Mfg. Co.—Muskegon Heights, Mich. 
National Mach. Tool Co.—Cincinnati, Ohio. 

Internal portable keyseaters for drilling ma- 
chines. 

Newton Machine Tool Works 
Philadelphia, Penn. 


Salle, Tl. 
Mich. 


23rd and Vine St., 
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Niles-Bement-Pond Co. —1l1 Broadway, N. Y. C. 





Keys, Machine 





Detroit “Twist D Drill Co.—644 Fort St., Detroit. 
Lapointe Co., J. N.—New London, Conn. 

Morton Mfg. Co.—Muskegon Heights, Mich. 
Morse Twist Drill & Machine Co.—New Bedfor¢ 
Mass. 

Morton Mf*. Co.—Muskegon Heights, Mich. 
Standard Gauge Steel Co.—Beaver Falls, Penn. 
Whitney Mfg. Co.—Hartford, Conn. 


Williams Co., J. H.—35 Richards St., Brooklyn 





Knives, Machine 
Coes Wrench Co.- 





Worcester, Mass. 





Knurl Holders 


Armstrong Bros. Tool Co.- 
Chicago, Ill. 


Graham Mfg. Co. 





-315 N. Francisco Ave.. 


R. I. 


Providence, 











Williams Co.. J. H.—35 Richards St., Brookly 
Lamps 
General Electric Co.—Sche nectady, _ oe 


Westinghouse Elec. & Mfg. Co. 
Lathe Pans 


Brown & Sharpe Mfg. Co.—Providence, R. I 
New Britain Machine Co.—20 Chestnut St., 
Britain, Conn. 


Lathe Tools 


-Pitttsburgh, Penn. 








New 








‘Armstrong Bros. Tool Co. 
Chicago, Il. 


Pratt & Whitney Co.—Hartford, Conn. 


Williams & Co., J. H.—35 Richards St., 
lyn, N. Y. 


Lathes, 
matic 


315 N. Francisco Ave 


Brook- 


Automatic and Semi- Auto- 


Greaves, Klusman Tool Co. Cincinnati, Ohio. 

Jones & Lamson Machine Co.—Springfield, Vt.. 
U. S. A. Cable Address: Turret. Branch: Jones 
& Lamson Machine Co., 97 Queen Victoria St., 
London, E. C., England. Cable Address: Tur- 


retorum. 
Sizes: 14” Fay automatic 
over carriage, 





lathe; swings 14” 
over bar, 11” takes 17” between 
centers ; automatic feed 10”. 

For finishing work held on centers or on cen- 
tered arbors ; especially for second operation work 
carried on arbors, which is thus finished true 
with the hole. Universal cam adjustments and 
tool holders permit the use of ordinary forged 
lathe tools for complicated operations. Machine 
is quickly set up and entirely automatic, except 
for changing work. 

Agents: Germany, Switzerland, Austria-Hun- 
gary, M. Koyemann, Charlottenstrasse 112, Dus- 
seldorf, Germany ; France, Spain and Belgium, F. 
Auberty & Co., 91 Rue de Maubeuge, Paris. 


Potter & Johnston Machine Co.—Pawtucket, R. I. 





Lathes, Bench 





Ames Co... B. C.—Waltham, Mass. 

Blount Co., J. G.—Woodland St., Everett, Mass. 
Oliver Mfg. Co., W. W.—Buffalo, N. Y. Cable: 
Oliver, Buffalo. 

Pratt & Whitney Co.—-Hartford, Conn. 

Rivett Lathe & Grinder Co.—Brighton, Boston, 
Mass. Cable Address: Edrivett. 

Five sizes. Capacities: 7” to 8%” 
to 22” between centers. 

No. 3%, No. 4 and No. 5 plain bench lathes; 
No. 6, chasing bar lathe; No. 8, back geared 
screw-cutting lathe. 

See our advertisement on inside of back cover. 


swing, 18” 








ag em Mfg. Co.—687 Water St., Seneca 
Falls, N. 

Stark San Co.—Waltham, Mass. 

Waltham Mach. Works—High St., Waltham, Mass. 
Wells & Son Co., F. E.—Greenfield, Mass. 
Lathes, Boring 

Amalgamated Machinery Corp.—72 W. Adams &t.. 


Chicago, Il. 
Niles-Bement-Pond Co.—111 Broadway, N. Y. © 
Potter & Johnston Machine Co.—Pawtucket, R. | 


Lathes, Chucking 
(See Lathes, Horizontal Turret) 











Lathes, Engine 





Amalgamated Machinery Co.—-72 W .Adams St, 
Chicago, . 
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steel by 

large acetylene 

aT oe ing soperatus used at the various charging plants of the Prest-O- 
in its extensive acetylene service system. 


Manufacturing gas-tight rectangular tanks from sheet 


oxy-acetylene welding. These tanks are part of the 


No Metal Working Establishment 
Should Neglect the Savings made 
possible by Oxy-Acetylene Welding. 


It offers tremendous savings of time, labor and material. You can 
greatly simplify and cheapen the manufacture of intricate metal parts 
You can correct mistakes in design ou can effect immediate repairs 
of broken or worn equipment—making it good as new—without ex- 
pensive dismantling, costly delays and replacements. Often the time 
alone that is saved in this manner more than pays for the complete 
outfit. Remember, whenever two pieces of metal are to be joined you 
will find profitable use for Oxy-Acetylene Welding 


PREST -O-LITE 
Dissolved Acetylene 


(Ready Made Carbide Gas) 


Renders any good make welding or cutting equipment ports able— 
more widely usefu! and efficient. Equipment needed is not costly. We 
furnish a thoroughly high-grade aime apparatus for $60.00, not 
including acetylene cylinders, which are extra and are furnished under 
a liberal service plan. Truck and special equipment for cutting opera- 
tions at extra cost 

Prest-©Q-Lite Acetylene Service is permanent and universal, furnishes 
the highest grade of Dissolved Acetylene in portable cylinders and is 
used as conveniently as you use cylinders of oxygen. Saves the large 
initial outlay and heavy depreciation, trouble and inconvenience of 
making crude Acetylene in carbide generators. Besides, Prest-O-Lite 
Dissolved Acetylene is perfectly dned, cleaned and purified- makes 
better welds and is cheaper to use 


If you use Acetylene for ANY purpose, you should have full details 


of this unparalleled service. 
Send for Helpful Free Literature 


Others are saving money by using Oxy-Acetylene welding and cutting 
Send for information of how the process will help you 


The Prest-O-Lite Co., Inc. 


The World’s Largest Makers of 
Dissolved Acetylene. 
803 Speedway Indianapolis, Ind. ' 


53 direct factory branches and charging 
industrial centers 





plants in principal 




















That Mark Means 


Perfect Satisfaction 


Ask any manufacturer 
who is using 5 
Drop Forgings—ask any 
workman who has ever 
used a @5) Drop 
Forged Wrench or other 


tool. 


stands 
Satisfac- 


just as much as it 


To him 

for “Perfect 
tion,” 
does for Page-Storms. 
It has been our aim to 
make these terms syn- 
And we have 


made our tools accord- 


ingly. 


onomous. 


We shall be glad to send 
you a copy of a booklet 
which gives full particu- 
Ask for Catalog 


lars. 


“A” 





WRENCHES 
DROP FORGINGS 





Page-Storms 


Drop Forge Co. 


Chicopee, Mass. 
















tenet 





Ciecneonenaeaeneient 





Hesaeeenannenaraceregenns 
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American Tool Wks. Co.—Cincinnati, 0. Cable 
Address: Lathes, Cincinnati. 
Sizes 14 to 42 in. inclusive. 
Quick change gear, high-duty 
facturing and tool-room work. 
Automatic Machine Co.—Bridgeport, Conn. 
Barnes Co., W. F. & John—1995 Ruby St., 
ford, Tl. 
Barnes Drill Co., Inc.—830 Chestnut, Rockford, Il. 
Blount Co., J. G.—Woodland St., Everett, Mass. 
Boye & Emmes Mach Tool Co.——Cincinnati, Ohio. 
Bradford Mach. Tool Co.—Cincinnati, Ohio. 
Champion Tool Works Co.-—2424 Spring 
Ave., Cincinnati, Ohio 
Ciacinnati Lathe & Tool Co. 
Sizes 14, 16 and 18 in 
Dreses Machine Tool Co.-—-Cincinnati, 
Fitchburg Machine Works—Fitchburg, 
Flather & Co., Inc.— Nashua, N. I 
Greaves, Klusman Tool Co.—Cincinnati, Ohio. 
Harrington, Son & Co., Inc., Ed.—-Philadelphia, Pa. 
Hendey Machine Co., The—Torrington, Conn. Ca- 
ble Address: Hendey, Torrington. Branches: 
Singer Bldg., New York City; Oliver Bldg., Bos- 
ton; Sharples Bldg., Chicago. 
Sizes made—12, 14, 16, 18, 20, 24” swing; 
lengths of bed from 4’ to 24’ ——— to swing. 
Quick change geared. Have taper bearings with 
ring oiling system for main spindle, and gearing 


is so arranged that extra gears can be added in 
extra threads if 


type for manu- 


Rock- 


Grove 
Oakley, Cincinnati, O 


Ohio. 
Mass. 


train without limit for cutting 
wanted. 

Agents: Sherritt & Stoer, Philadelphia; Syra- 
cuse Supply Co., Syracuse and Buffalo; W. M. 


Cleveland, Dayton, Detroit; 

& Supply Co., St. Louis; 
Pacific Tool & Supply Co., San Francisco; A. R. 
Williams Mchy. Co., Toronto; Williams & Wilson, 
Montreal; Chas. Churchill & Co., London; D. 
Drury & Co., Johannesburg. 
Hill, Clarke & Co., Inc.—156 Oliver, Boston, Mass. 
LeBlond Machine Tool Co., R. K.—Cincinnati, 0. 
Lodge & Shipley Machine Tool Co.—Cincinnati, 0. 
Cable: Drill. 

Sizes 14 to 48” swing, any length bed. Quick 
change gear, screw-cutting engine lathes, cone 
head. Also with single pulley, all geared se- 
lective head. 

Monarch Machine Tool Co.—Sidney, 

14”, 16”, 18” and 20” swing. 
Mueller Machine Tool Co.—-Cincinnati, Ohio. 
Niles-Bement-Pond Co.—111 Broadway, N. Y 
Pittsburgh Machine Tool Co.—-Braddock, Penn. 


Pratt & Whitney Co.—Hartford, Conn. 
Prentiss er Bldg., N. Y. C. 


Reed-Prentice Co.—Worcester, Mass. 
Sebastian Lathe Co.—117 Culvert St., Cincinnati,O. 


Seneca — Mfg. Co.—687 Water St., Seneca 

Falls, N. 

Sortngheld. ‘Machine Tool Co., The 

Ohio. Cable Address: Montanus. 
Sizes 14, 16, 18, 20, 24, 30, 36-in. swing. Ca- 

pacities—Any length beds and all special equip- 

ment. Three sizes Fox monitor lathes, 15, 18 and 

20” swing. Single pulley all geared head lathes, 

14. 16, 18” swing. 

Strong, Carlisle, Hammond Co.—Cleveland, 


Toomey, tnc., Frank—Philadlephia, Penn. 
Windsor Machine Co.—Windsor, Vt. 


Pattison Supply Co., 
Coleord-Wright Mchy. 


Ohio. 





Springfield, 


Ohio. 





Lathes, Extension and Gap 


American Tool ‘Works Co. Cincinnati, Ohio. 

Barnes Drill Co.—830 Chestnut St., Rockford, Ill. 
Harrington, Son & Co., Inc., Ed.—Philadelphia, Pa. 
Niles-Bement-Pond Co.—111 Broadway, N. Y. C 





Lathes, Foot Power 





Barnes Co., W. F. & John—1995 Ruby St., Rock- 
ford, Il 

Reed-Prentice Co.—Worcester, 
Seneca < Mfg. Co.—687 
Falls, 


Lathes, Horizontal Turret 


Mass. 


Water St., Seneca 








Acme Machine Tool Co.—Buck St., Cincinnati, 
Ohio. Cable Address: Acme. 

Flat turret type (two sizes), bar work 24” and 
3”% diameter. Chucking work 12” and 16” 
diameter. High turret type (four sizes), 14” to 
20” swing. 

Blount Co., J. G.—Woodland 8t., 
Champion Tool Works Co.—2424 
Ave., Cincinnati, Ohio. 

Dreses Machine Tool Co.—227-241 W. McMicken 
Ave., Cincinnati, Ohio. Cable: Dreses, Cincinnati. 

Sizes—13” to 20” swing. 

With plain and universal slides. 
friction back geared. Power feed. 
motor driven. 


Jones & Lamson Machine Co. 


Mass 
Grove 


Everett, 
Spring 


and 
and 


Plain 
Belt 


Springfield, Vt 


U. S. A. Cable Address: Turret. Branch: Jones 
& Lamson Machine Co., 97 Queen Victoria St., 
London, E. € England Cable Address: Tur- 


retorum 
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spindle ; 12” 
spindle, 
used 


and double 
single 
when 


Sizes made—2\%”, 3” 
and 14” swing respectively for 
and 10” for double spindle, or 17” 
as a single spindle machine. 

Has flat turret and cross sliding head, universal 
tool holders and simple forged tools. Compli- 
cated work set up quickly without special tooling ; 
suitable for small lots or continuous manufactur- 
Ing. Double spindle machine similar in principle 
and equipment, but does two pieces of work at 
the same time, for high production work. 2% 
and 3” machines also sold with bar outfits. 

, hh, Germany, Switzerland, Austria-Hun- 
gary, M. Koyemann, Charlottenstrasse 112, Dus- 
seldorf, Germany; France, Spain and Belgium, F 
Auberty & Co., 91 Rue de Maubeuge, Paris. 
Lodge & Shipley Machine Tool Co. — Cincinnati, 0. 
Cable: Drill. 


New Britain Mach. Co.—20 Chestnut St., New 
Britain, Conn. 2008 W. Grand Blvd., Detroit. 
Two types, single head and double head. Sin- 
gle head, four and five spindles, four sizes. Dou- 
ble head, six and eight spindles, three sizes. 


For chucking forgings and second operation bar 
work. 

Potter & Johnston Machine Co.—Pawtucket, 
Pratt & Whitney Co.—Hartford, Conn. 
Reed-Prentice Co.—-Worcester, Mass. 


R. I 





Lathes, Polishing 





~ (See Grinding or Polishing Machines) 


Lathes, Speed and Hand 


Garvin & Mach. Co.—Spring and Varick St., N. Y. C. 
LeBlond Machine Tool Co., R. K.—Cincinnati, 0. 
Reed-Prentice Co.—Worcester, Mass. 


Seneca Falls Mfg. Co.—687 Water St., 
Falls, N. Y. 
Wells & Son Co., F. E.—Greenfield, 


Lathes, Vertical Turret 


Bullard "Machine Tool Co. Bridgeport, Conn. 
Niles-Bement-Pond Co.—111 Broadway, N. Y. C. 





Seneca 


Mass. 











Lathes, Wood Turni ng 








Barnes Co., W. F. & John—1995 Ruby St., Rock- 
ford, Il. 
Seneca ‘tm Mfg. Co.—687 Water St., Seneca 


Falls, N. 





Berger Mfg. Co. 


Crescent Oil Co.—50 Church St ) 


Levels, Spirit 





Starrett Co., L. S.—Athol, Mass. 
Lockers, Clothes 








Canton, O. Boston, New York, 


Phila., Chicago, St. Louis, Minneapolis, San 
Francisco. 
Single or double tier with standard and full 


louvres or perforated doors. 


Manufacturing Equipment & Engineering Co.— 209 
Washington St., Boston, Mass. 





Locomotive Box Boring Machines 





> 


Newton Machire Tool Works—23rd 
Philadelphia, Penn. 


and Vine St., 





Lubricants 


New York City. 
City, N. J. 
Somerset St., 








Dixon Crucible Co., Joseph—Jersey 
Houghton & Co., E. F.—240 W. 
Philadelphia, Penn. 

Miller Mfg. Co.—662 Eddy St., 
Texas Company—Dept. A, 17 Battery 
York City. 

White & Bagley Co.—Worcester, Mass 


Providence, R. I. 
Place, New 





Lubricators 


Newton Machine Tool Works-—23rd and Vine St. St., 
Philadelphia, Penn. 








Small Tools 


Machinists’ 

Athol Machine Co. Athol, Mass. an a 
Bemis & Call Hardware & Tool Co.—Springfield, 
Mass. 

Billings & Spencer Co.—Hartford, Conn. 


Brown & Sharpe Mfg. Co.—-Providence, R. 1. 


Cleveland Twist Drill Co.—Cleveland, Ohio. 
Garvin Mach. Co.—-Spring and Varick St., N. Y. C. 
Hammacher & Schlemmer Co.—13th St. and 4th 
Ave., New York City. 
Pratt & Whitney Co.—Hartford, Conn. 
Standard Tool Co.—Cleveland, Ohio. 
Taft-Peirce Mfg. Co.— Woonsocket, R. I. 

Send for Catalog “A.” 
Wiley & Russell Mfg. Co.—Greenfield, Mass 
Williams Co., J. H.-35 Richards St., Brooklyn 
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No. 


Vol. 





Mandrels, Expanding 


Morse Twist Drill & Machine Co.—New Bedford, 
Mass. 

Nicholson & Co., W. H.—114 Oregon St., 
Barre, Penn. 

Pratt & Whitney Co.—Hartford, Conn. 


Manarels, Solid 


Brown & Sharpe Mfg. Co. 
Cleveland Twist Drill Co.—E. 
side Ave., Cleveland, 0. New York, 
Chicago, 9 N. Jefferson St. 

meres Twist Drill & Machine Co.— New 
Mass. 

Pratt & Whitney Co.—Hartford, Conn. 
Standard Tool Co.—Cleveland, Ohio. 





Wilkes - 





Providence, R. I. 
49th St. and Lake- 
30 Reade St 





Bedford, 





Measuring Machines 





Norma Co. of America—1790 Bway., New ‘York. 
Pratt & Whitney Co.—Hartford, Conn. 





Metal Finishers 





Moller & Schumann Co.—Marcy and Flushing 
Ave., Brooklyn, N. Y. 





Meters, Steam Flow 
General Electric Co.—Schenectady, N. Y. 








Micrometer Calipers 


Brown & Sharpe Mfg. Co.—Previdence, R. I. 
Slocomb Co., J. T.—Providence, R. I. New York 
store, A. Z. Boyd, 126 Chambers St.; Chicago 
store, R. R. Street & Co., 541 W. Washington St. 

Sizes %”—1” to 24”, each with a range of 1” 
and corresponding sizes in metric measure. (Ca- 
pacities 24” to 27”, 27” to 30”, 30” to 33”, 33” 
to 36”; nearest sizes metrie graduated to 1/100, 
1/1,000 and 1/10,000 millimeters. 


Starrett Co., L. S.—Athol, Mass. 








Milling Attachments 





Adams Co.—1902 Bridge Ave., Dubuque, Iowa. 
Becker Milling Machine Co.—Hyde Park, Mass. 
Brown & Sharpe Mfg. Co.—Providence, R. I. 


Cincinnati Milling Machine Co.—Oakley, Cincin- 
nati, Ohio. 


D & W Fuse Co.—Providence, R. I. 

Garvin Mach. Co.—Spring and Varick St., N. Y. C. 

Ingersoll Milling Machine Co., The—Roc aa TL. 
Attachments for special purposes applied to old 

and new Ingersoll machines particularly. 
Advertisement page 8. 

Kearney & Trecker Co.—Milwaukee, Wis. 

Kempsmith Mfg. Co.—Milwaukee, Wis. 

LeBlond Machine Tool Co., R. K.—Cincinnati, 0. 

Potter & Johnston Machine Co.—Pawtucket, R. I 

Pratt & Whitney Co.—Hartford, Conn. 

Taft-Peirce Mfg. Co.—Woonsocket, R. I. 

Van Norman Machine Tool Co.— Wilbraham Ave., 

Springfield, Mass. 


Whitney Mfg. Co.— 
ney, Hartford. 


Hartford, Conn. Cable: Whit- 








Milling Machines, Bench 





Ames Co., B. C.—Waltham, Mass. 

Carter & Hakes Machine Co.—-Winsted, Conn. 
Pratt & Whitney Co.—Hartford, Conn. 

Stark Tool Co.—Waliham, Mass. 

Van Norman Machine Tool Co.—Wilbraham Ave., 
Springfield, Mass. 





Milling Machines, Hand 





Adams Co.—1902 Bridge Ave., Dubuque, Iowa 
Becker Milling Machine Co.—Hyde Park, Mass. 
Brown & Sharpe Mfg. Co.—Providence, R. I 


Carter & Hakes Machine Co.—Winsted, Conn 
Cincinnati Milling Machine Co.--Oakley, Cincin- 
nati, Ohio. 

Garvin Mach. Co.—Spring and Varick St., N. Y.C 


Pratt & Whitney Co.—Hartford, Conn. 

Steptoe Co., The John—Northside, Cincinnati, 0 
Van Norman Machine Tool Co.—Wilbraham Ave., 
Springfield, Mass. 

Whitney Mfg. Co.—Hartford, Conn. Cable: 
ney, Hartford. 


Milling Machines, Horizontal and Planer 
Type 


Whit- 





Adams Co.—1902 Bridge Ave., Dubuque, Iowa. 
Beaman & Smith Co.—Providence, R. I. 
Becker Milling Machine Co.—Hvyde Park, Mass 
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The Chicago Daily News 


Over 400,000 a day 


GREAT DECREASE IN 
BEARING TROUBLES 


Less Oil Used 


It is of paramount importance that the 14 
big Hoe Presses of this plant are kept 
running at capacity. 

The edition must not be delayed. 

The News now uses Texaco Ursa Oil to 
eliminate shut-downs for hot bearings, be- 
sides showing a great reduction on the oil 
consumption. 


Difficult cases like this furnish proof of 
the excellence of Texaco Lubricants. 


FOUND WHAT HE WAS 
LOOKING FOR TERACO 


Mr. Stone, the mechanical sup 

erintendent of the News who 

keeps each of the big presses ocd us ner ore 

running at their capacity ol Under this trade mark you can get th« 

60,000 26-page papers an hour right lubricant for any purpose what 

says th: at Te xaco Ursa Oil is ever, and each one of the same nich 
| 7 11 | | quality which has gained a world mars 

just the efficient oil he has been ket for Texaco Lubricante 

looking for He asserts that The Texas Company h off ce in the 

this oil has given him a decreasc principal cities of this counts The 

oe “ : > general offices are at me ust 

in‘consumption of approximately For information addre 

sae Office, 17 Battery oo 
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Hill, Clarke & Co., Inc.—156 Oliver, Boston, Mass. 
Ingersoll Milling Machine Co., The—Rockford, II. 
All sizes and designs—ask for bulletin 36. 
Specialists in this of fixed and adjustable 
crossrail machines. 
Advertisement page 8. 
Newton Machine Tool Works—23rd and Vine St., 
Philadelphia, Penn 
Niles-Bement-Pond Co.—111 Broadway, N. Y. C. 
Sellers & Co., Inc., Wm.—Philadelphia, Penn. 


Milling Machines, Oil Grooving 


line 


Chattanooga Machinery Co.—Chattanooga, Tenn. 
National Machine Tool Co.—cCincinnati, Ohio. 


Milling Machines, Plain 


Adams Co.—1902 Bridge Ave., Dubuque, Iowa. 
Becker Milling Machine Co.—Hyde Park, Mass. 
Brown & Sharpe Mfg. Co.—Providence, R. I. 
Cincinnati Milling Machine Co.—Oakley, Cincin- 
nati, Ohio. 

Garvin Mach. Co.—Spring and Varick St., N. Y. C. 
Gooley & Edlund—Cortland, N. Y. 

Hendey Machine Co.—Torrington, Conn. Cable 
Address : “Hendey.”” Branches: Oliver Bldg., Bos- 
ton; Singer Bldg., New York City, and 565 Wash- 
ington Blvd., Chicago. 

Sizes—Nos. 1, 2, 3 and 4. 

Belt cone types in Nos. 1, 2 and 3; all geared 
drive types in Nos. 2, 3 and 4. 

Agents: W. M. Pattison Supply Co., Cleveland, 
Detroit; Syracuse Supply Co., Syracuse, Buffalo; 
Sherritt & Stoer Co., Philadelphia; Laughlin- 
Barney Mchy. Co., Pittsburgh; A. R. Williams 
Mchy. Co., Toronto, Winnipeg, St. John and Van- 
couver ; Williams & Wilson, Ltd., Montreal; C. W. 
Burton, Griffiths & Co., London. 

Hill, Clark & Co., Inc.—156 Oliver, Boston, Mass. 
Ingersoll Milling Machine Co., The— Rockford, II. 

Get bulletin 31-I for knee type machines. Make 
specialty of combined horizontal and vertical 
machines. 

See advertisement, page 8. 

Kearney & Trecker Co.—Milwaukeee, Wis. 
Kempsmith Mfg. Co.—Milwaukee, Wis. 

LeBlond Machine Tool Co., R. K.—Cincinnati, 0. 
Morton Mfg. Co.—Muskegon Heights, Mich. 
Newton Machine Tool Works—23rd and Vine St., 
Philadelphia, Penn. 

Gesterlein Machine Co.—Cincinnati, Ohio. 

Potter & Johnston Machine Co.—Pawtucket, R. I 
Steptoe Co., The John—Northside, Cincinnati, 0. 
Whitney Mfg. Co.—Hartford, Conn. Cable: Whit- 
ney, Hartford. 





Milling Machines, Portable | 








Newton Machine Tool Works——25rd and Vine St., 
Philadelphia, Penn. 
Underwood & Co., 
Philadelphia, Penn. 


Milling Machines, Thread 


H. B.—1026 Hamilton St., 





Pratt & Whitney Co. 
Waltham Mach. Works 


Hartford, Conn. 
High St., Waltham, Mass. 


Milling Machines, Universal 





Becker Miliing Machine Co.—-Hyde Park, Mass. 
Brown & Sharpe Mfg. Co. Providence, R. I. 
Cincinnati Milling Machine Co.—Oakley, Cincin- 
nati, Ohio 

Garvin Mach. Co.—Spring and Varick St., N. Y. C. 


Hendey Machine Co., The—Torrington, Conn 
Cable: Hendey Branches: New York, Boston, 
Chicago 


Sizes Nos. 1, 2, 3, 4. 
Belt cone type in Nos. 1, 2, 3; all gear drive 
type in Nos. 1, 2, 3, 4. 
Hill, Clarke & Co., Inc.—156 Oliver, Boston, Mass. 
Kearney & Trecker Ca.—Milwaukee, Wis. 
Kempsmith Mfg. Co.—Milwaukee, Wis. 
LeBiond Machine Tool Co., R. K.—Cincinnati, 0. 
Newton Machine Tool Works—23rd and Vine St., 
Philadelphia, Penn. 
Oesterlein Machine Co. 
Potter & Johnston Machine Co. 


Van Norman Machine Tool Co. 
Springfield, Mass. 


Milling Machines, Vertical 


Becker Milling Machine Co.—-Hyde Park, Mass. 
Brown & Sharpe Mfg. Co.—Providence, R. I. 
Cincinnati Milling Machine Co.-—-Oakley, Cincin- 
nati, Ohio. 

Garvin Mach. Co.—Spring and Varick St., N. Y. C. 
Hill, Ciarke & Co., Inc.—156 Oliver, Boston, Mass. 
Ingersoll Milling Machine Co., The—Rockford, Ill. 

Get bulletin No. 31-1. 


Cincinnati, Ohio. 
Pawtucket, R. I. 
Wilbraham Ave., 
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Kearney & Trecker Co.—Milwaukee, Wis. 

Knight Machinery Co., W. B.—2000 Lucas Ave., 
St. Louis, Mo. 

LeBlond Machine Tool Co., R. K.—Cincinnati, 0. 


Newton Machine Tool Works—23rd and Vine St., 
Philadelphia, Penn. 


Niles-Bement-Pond Co.—111 Broadway, N. Y. C. 
Potter & Johnston Machine Co.—Pawtucket, R. I. 
Sellers & Co., Inc., Wm.—Philadelphia, Penn. 





Milling Machines, Worm 





Newton Machine Tool Works—23rd and Vine St., 
Philadelphia, Penn. 
Waltham Mach. Works—High St., Waltham, Mass. 


Molds, Lead 
Field, Charles H.—Providence, R. I. 











Motors, Electric 
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Paints, Machinery 





Felton, Sibley & Co., Inc.—136 N. 4th St., Phila- 
delphia, Penn. 
Moller & Schumann Co.—Marcy and Flushing 
Ave., Brookolyn, N. Y. Cable Address: Zenithlac. 
Branches: Chicago, San Francisco. 

Any quantities, all colors. Enamel paints. 
Quality selected to meet the particular require- 


ments. White, black and all colors, gloss or dull 
finish. Oil proof, quick air drying or baking, 
elastic. Trade-marked “Hilo.” 





Pattern-shop Machinery 





Greaves, Klusman Tool Co.—Cincinnati, Ohio. 
Hammacher, Schlemmer & Co.—13th St. and 4th 
Ave., New York City. 

Rowbottom Machine Co.—Waterbury, Conn. 


Seneca Falls Mfg. Co.—687 Water St., Seneca 
Falls, N. Y. 





C & C Elec. & Mfg. Co.—Garwood, N. J. 
Crocker-Wheeler Co.—Ampere, N. J. 

General Electric Co.—Schenectady, N. Y. 
Reliance Electric & Engineering Co.—1044 Ivan- 
hoe Road, Cleveland, Ohio. Branches: New York, 
Philadelphia, Chicago. 

D. C. Constant speed. Adjustable speed field 
resistance control type, speed ranges up to 1 : 4. 
Adjustable speed armature shifting type speed 
ranges up to 1:10. Armature shifting type pro- 
vides unlimited running speeds within its range. 
A.C. Squirrel cage and slip ring types. 

Parts for changing belt-driven machine tools to 
motor-drive designed, manufactured and applied. 


Sprague Electric Wks.—527 W. 34th St., N. Y. C. 
Stow Mfg. Co.—Binghamton, N. Y. 
Westinghouse Elec. & Mfg. Co.—Pittsburgh, Penn. 





Name Plates 





Franklin Mfg. Co.—400 S. Geddes St., Syracuse, 
i me 


imperial Brass Mfg. Co.—1214 W. Harrison St., 
Chicago, Il. 





Nut Tappers 





(See Bolt and Nut Machinery) 





Oil Burners 





Bellevue Furnace Co.—Detroit, Mich. 
Best. W. N.—11 Broadway, New York City. 


Gilbert & Barker Mfg. Co.—11 Union St., Spring- 
field, Mass. 





Oil and Grease Cups 





Bay State Stamping Co.—Worcester, Mass. 

Bowen Mfg. Co.—Auburn, N. Y. New York City, 
Chicago, San Francisco 

Doehler Die Casting Co.—Court and 
Brooklyn, N. Y. Branch: Toledo, Ohio. 
Doehler, Brooklyn. 


Ninth St., 
Cable: 





Oilers 
Gem Mfg. Co.—3257 Spruce St., Pittsburgh, N. S., 
Penn. 


Oils 


Crescent Oi! Co.—30 Church St., New York City. 
Houghton & Co., E. F.—240 W. Somerset St., 
Philadelphia, Penn. 

Miller Mfg. Co.—662 Eddys St., Providence, R. I. 
Texas Co.—Dept. A, 17 Battery PL, N. Y. City. 
White & Bagley Co.—Worcester, Mass. 


Oil Stones 


American Emery Wheel Works—Providence, R. I. 
Carborundum Co.—Niagara Falls, N. Y. New 
York City, Chicago, Boston, Phila., Cleveland, 
Cincinnati, Pittsburgh, Milwaukee, Grand Rapids, 
Manchester, Eng. ; Dusseldorf, Germany. 

Norton Co.—Worcester, Mass 

Vitrified Wheel Co.— Westfield, Mass. 

















Packing, Hydraulic 





Chicago Rawhide Mfg. Co.—1301 Elston Ave., 
Chicago, Ill 

Graton & Knight Mfg. Co.—-Worcester, Mass. 
Houghton & Co., E. F.—240 W. Somerset 
Philadelphia, Penn. 


St., 





Packing, Steam 





Graton & Knight Mfg. Co.—Worcester, Mass. 
Greene, Tweed & Co.—109 Duane St., N. Y. City. 


Phosphor Bronzes 





American Bronze Co.—Berwyn, Penn. 429 Ford 
Bldg., Detroit, Mich. Cable Address: Ambrocom, 
Philadelphia. 
Bunting Brass & Bronze Co.—726 Spencer St., 
Toledo, Ohio. 
Germann Bronze Co.—345 W. 19th St., Erie, Penn 





Pinion Cutters 





Brown & Sharpe Mfg. Co.—Providence, R. I. 





Pipe Bending Machines 





Treadwell Engineering Co.—88 West St., N. Y. cd 


Underwood & Co., H. B.—1026 Hamilton St., 
Philadelphia, Penn. 


Wrigley Co., Thos.—416 S. Dearborn St., Chicago. 





Pipe Cutting and Threading Machines 





Bignall & Keeler Mach. Wks.—Edwardsville, I'I. 
Cable: Bikeeler. 

Nine sizes, capacities 4%” to 2”, 4%” to 3”, 1” 
to 4”, 1%” to 6”, 2%” to 8”, 3%” to 10”, 4” to 
12, 7” to 16”, 8” to 18”. 

Landis Machine Co.—Waynesboro, Penn. 


Murchey Machine & Tool Co.—64 Porter St., De- 
troit, Mich. 


Saunders Sons, D.—Yonkers, N. Y. 

Standard Engineering Works—Ellwood City, Pa. 
Treadwell Engineering Co.—88 West St., N. Y. © 
Wells Bros. Co.—Greenfield, Mass. 

Wiley & Russell Mfg. Co.—Greenfield, Mass. 





Pipe Fitters’ Tools 





Brubaker & Bros., W. L.—Millersburg, Penn. 
Butterfield & Co.—Derby Line, Vt. 

Cleveland Twist Drill Co.—Cleveland, Ohio. 

Pratt & Whitney Co.—Hartford, Conn. 
Saunders Sons, D.—Yonkers, N. Y. 

Standard Tool Co.—Cleveland,, Ohio. 

Trimont Mfg. Co.—55 Amory St., Roxbury, Mass. 
Wells Bros. Co.—Greenfield, Mass. 

Weils & Son Co., F. E.—Greenfield, Mass 
Williams Co., J. H.—35 Richards St., Brooklyn 





Piston-Ring Machines 





Heald Machine Co.—10 New Bond St., Worces- 
ter, Mass. 

Potter & Johnston Machine Co.—Pawtucket, R. I 
Pratt & Whitney Co.—Hartford, Conn. 


Walker Co., 0. S.—Worcester, Mass. 





Planer, Parallels 





Taft-Peirce Mfg. Co.— Woonsocket, R. I. 
Walker Co., 0. S.—Worcester, Mass. 





Planers 





American Tool Wks. Co.—Cincinnati, 0. Cable 
Address: Lathes, Cincinnati. 

Sizes 24” to 60” inclusive, including widened 
patterns. 

Betts Machine Co.—Wilmington, 
Bettwell. 

Sizes 3’ square, 12’ square. 
Cincinnati Planer Co., The—Cincinnati, O. Cable: 
Planer. 

22” to 96” planers, frog and switch, shoe and 
wedge and cylinder planers. 

Patent “Tu-Speed” type, quick reverse aluminum 
pulleys, all gearing inside beds, safety locking 
device, simplex feed gears, patent power elevat- 


Del. Cable 
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Accurate—Reliable—Versatile 


In those three words we can sum up the outstanding features of the Lapointe. But there 


are no words 


The No. 4 


Lapointe 
Broaching 
Machine 


really is. To full 


appreciate its pos- 
sibilities you'll have 
to see one at work. 


We'll be glad t 
tell you where vo 


can see one in your 
Or write 


Vicinity. 
for Catalog “‘C.”’ 


The Lapointe Machine Tool Co., Hudson, Mass., U.S.A. 


DOMESTIC AGENTS: 
Pittsburgh. 


and Boston. W. E. Shipley Machinery Co., Philadelphia, Pa. Vonnegut Machinery Co., In- 
dianapolis, Ind. Hill, Clarke & Co., Chicago, Ill. Harron, Rickard & MceCone 

FOREIGN AGENTS: F. G. Kretschmer & Co., Germany; Louis Besse, Paris, France; 

W. Burton, Griffiths & Co., London, England; With. Sonresson, Malmo, Sweden; A. H 


Schutte, Petrograd; Stokvis & 
South Africa; Alfred Herbert, 


Prentiss Tool & Supply Co., 


that can tell you how accurate, how reliable and how versatile 






Made in four sizes 





y 


0 
u 


Motch & Merryweather Co., Cleveland, Detroit, Cincinnati, 
New York, Rochester, Buffalo, Syracuse, Scranton, 


Fils, Brussels; Phillip Roeder, Mexico 
Yokohama; Benson Bros., 


D. Drury, Johannesburg, 
Sydney, Australia 








THE 


ee) 


(“ =< 




















SEARCHLIGHT WELDER 


The Searchlight Welder is the magic wand of the modern manufacturer. With it he is making 
enormous savings. Broken machinery, castings and parts formerly scrapped are now repaired, easily, 
quickly and economically with a Searchlight Oxy-Acetylene Welder The entire equipment is port 
able and unwieldy castings are often repaired right where they stand without dismantling the ma 
chinery. A very few jobs earn the entire cost of the complete Searchlight Welder. 


»a The Entire Equipment Costs But $50 


(Not Including Cylinders of Gas) 





rhis is really a $100 Outfit, but we are selling it for $50 to further increase the 
demand for Searchiight Gas—the pure, dry, economical acetylene 
In Searchlight Kquipment with Searchlight Gas you have the highest standard 
efficiency, as they embody safety, dependability, durability and portability 
In design, material used, workmanship and range of work the equipment 
unsurpassed and the gas is unequalled for steadiness of flame, purity and 
iryness he combination produces the most dependable a efficient as well 
: the most economical apparatus that can be had ny pri 
It is saving mone at with appre 
wherever it 1s used same for y 
lo pr ve this we beral free tr 
n your own plar ivation to ve 
Irv it the work you ha 
und if ! I itisfy ye ! 
turn it a if pen 


Write for our treatise, the 
Searchlight on Welding. 


The Searchlight Co. 


1022 Karpen Bldg., Chicago, Il. 


BRANCHES AND REFILLING STATIONS 


Detroit, Mich 
Kansas City, Mo 


Atlanta, Ga, 
Boston, Mass 


Buffalo, N. ¥ Minneapolis, Minn 
Camden, N. J New York City, N. Y 
Chicago, Ill San Antonio, Texas 


Toronto, Ont 
Warren, Ohio 


Cleveland, Ohio 
Dallas, Texas 
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ing device, patent tumbler and dogs, ball bearings 
on feed screws. 

Agents: Prentiss Tool & Supply Co., New York; 
W. E. Shipley Mchy. Co., Phila. ; Motch & Merry- 
weather Co., Cleveland, O.; Marshall & Huschart 


Co., Chicago. 


Cleveland Planer Works—-3148 Superior Ave., 
Cleveland, Ohio. Open side, frog and switch. 
Seven sizes. Capacities 26” to 72”, any length. 


Fitchburg Machine Works—Fitchburg, Mass. 


Gray Co., The G. A.—Cincinnati, Ohio. Cable: 
Gray, Cincinnati. 
Thirty sizes, 22”x22” to 84”x60”. 


Spur geared and spiral geared, constant and 
variable speed, belt and motor driven. 

Agents: Hill, Clarke & Co., Boston and Chi- 
cago; Vandyck-Churchill Co., New Haven; Swind 


Machinery Co., Philadelphia ; Carey Mach. & Sup. 
Co., Baltimore; Brown & Zortman Mach. Co., 


Strong, Carlisle & Hammond Co., 
A. Kinsey Co., Cincin- 
Mach. & 
Minne- 


Pittsburgh ; 
Cleveland and Detroit; E. 
nati and Indianapolis; Colcord-Wright 
Sup. Co., St. Louis; F. E. Satterlee Co., 
apolis; Mine & Smelter Sup. Co., Denver; Pacific 
Tool & Sup. Co., San Francisco; Perine Machin- 
ery Co., Seattle; Foss & Hill Mach. Co., Montreal ; 
H. W. Petrie, Ltd., Toronto. 

Harrington, Son & Co., Inc., Ed.—-Philadelphia, Pa. 
Hill, Clarke & Co., Inc.—-156 Oliver, Boston, Mass. 
Newton Machine Tool Works—23rd and Vine St., 
Philadelphia, Penn. 
Niles-Bement-Pond Co. 
Ohio Machine Tool Co.—Leighton St., 
Prentiss Tool & Supply Co.—Singer Bldg., N. Y. C. 
Sellers & Co., Inc., Wm.—Philadelphia, Penn. 
Strong, Carlisle, Hammond Co.—Cleveland, Ohio. 
Toomey, Inc., Frank-—Philadelphia, Penn. 
Woodward & Powell Planer Co.—Worcester, Mass. 


—l11 Broadway, N. Y. C 
Kenton, O 





Planers, Portable 








Morton Mfg. Co.—Muskegon Heights, Mich. 
Newton Machine Tool Works——23rd and Vine St., 
Philadelphia, Penn. 





Planers, Rotary 





ird and ¥ Vine St., 





Newton Machine Tool Werks—2: 
Philadelphia, Penn. 

Niles-Bement-Pond Co.—-111 Broadway, N. Y. € 
Underwood & Co., H. B.—1026 Hamilton St., 


Philadelphia, Penn. 


Plate Rolls 


Niles-Bement-Pond Co.—111 Broadway, N. Y. C 











Presses, Arbor 





Mich 














Atlas Press Co.—310 Park St., Kalamazoo, 
Barnes Co., W. F. & John—-1995 Ruby St., Rock- 
ford, Il. 

Wilmarth & Morman Co.—-1187 Monroe Ave., 
Grand Rapids, Mich 

Presses, Broaching 

Atias Press Co.—310 Park St., Kalamazoo, Mich 
Bliss & Co., E. W.—1 Adams St., Brooklyn, N. Y 
Presses, Drop and Forging 

Ams Machine Co., Max—Bridgeport, Conn 
Billings & Spencer Co.—Hartford, Conn. 

Bliss & Co., E. W.—1 Adams St., Brooklyn, N. Y 
Niles-Bement-Pond Co.—111 Broadway, N. Y. © 
Toledo Machine & Tool Co. Toledo, Ohio. 
Presses, Foot and Hand 

Atlas Press Co. . 310 N. . Park § St., ., Kala imazoo, Mic h 


Bliss & Co., E. W.—1 Adams St., Broooklyn, N. Y. 
Ferracute Machine Co.—Bridgeton, N. J 

Shuster Co., F. 8.—New Haven, Conn 

Taylor & Fenn Co., The—Hartford, Conn 





Presses, Forcing 


Ams Machine Co., Max—Bridgeport, Conn. ; 
Atlas Press Co.510 N. Park St., Kalamazoo, Mich 
Barnes Co., W. F. & jJohn—1995 Ruby St., Rock 
ford, Il 


Billings & Spencer Co. 
Lueas Machine Tool Co. E 





Hartford, Conn 
99th St. and N. ¥ © 


K.R. Cable Address: Lucas, Cleveland 
Three sizes. Capacities, 15, 30 and 50 tons 
Machines for doing by power a large variety of 
operations requiring pressure, such as forcing 


arbors, bushings, shafts or pins in or out of holes, 
bending or straightening, broaching, etc. 








Presses, Hyd lraulic 
Chas. F. 








—1001 Fulton St.. 


‘Elmes Eng. Works, 
Chicago, 1H 
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Niles-Bement Pond Co.—111 Broadway, N. Y. C 


Sellers & Co., inc., Wm.—Philadelphia, Penn. 
Southwark Fdry. & Mach. Co.—Philadelphia, Pa. 
2 Church St., N. Y. City. 


Watson-Stillman Co. 
Presses, Pneumatic and Steam 


Broooklyn, N. Y. 
Philadelphia, Pa 


Bliss & Co., E. W. 1 Adams St., 
Southwark Fdry. & _Mach. Co. 


Presses, Power 





Conn. 
Conn. 


Ams Machine Co., Max—Bridgeport, 
Automatic Machine Co.—Bridgeport, 


Barnes Co., W. F. & John—1995 Ruby St., Rock- 
ford, Ill 
Blake & Johnson Co., The—Waterbury, Conn. 


1 Adams St., Broooklyn, N. Y. 


Bridgeton, N. J. 


Bliss & Co., E. W. 
Ferracute Machine Co. 
La Salle Machine & Tool Co.—La Salle, Il. 
Niagara Mach. & Tool Works—Buffalo, N. Y. 
Springfield Mach. Tool Co.—Springfield, Ohio. 
Toledo Machine & Tool Co.-—Toledo, Ohio. 


Presses, Screw 





Barnes Co., W. F. & John—1995 Ruby St., Rock- 


ford, Ill. 


Bliss & Co., E. W.—1 Adams St., Broooklyn, N. Y. 





Presses, Sub 


Conn. 





Blake & Johnson Co., The—Waterbury, 





Profiling Machines 


Becker Milling ‘Machine ( Co.—Hyde Park, Mass. 
Garvin Mach. Co.—Spring and Varick St., N. Y. C. 
Newton Machine Tool Works—23rd and Vine St., 
Philadelphia, Penn. 

Pratt & Whitney Co. 
Stark Tool Co. —W altham, 


Publishers 
McGraw-Hill Book Co., 
New York City. 


-Hartford, Conn. 


Mass. 





Ine.—239 Ww. 3 39th St., 


Pulley Turning and Boring Machines 


Cincinnati, Ohio 
23rd and Vine St., 


American Tool Works Co. 
Newton Machine Tool Works 


Philadelphia, Penn. 
Niles-Goment- Pond Co.—111 Broadway, N. Y. € 
Pulleys, Metal 
Brown Co., Ai & F.—79 Barclay St., N. Y. City. 


Link-Belt Co.—39th St. and Stewart Ave., Chi- 
cago. Philadelphia and Indianapolis. 

Reliance Gauge Column Co.—6009 Carnegie Ave., 
Cleveland, Ohio. 

Wilmarth & Morman Co. 
Grand Rapids, Mich. 


1187 Monroe Ave., 





Pulleys, Paper 





Rockwood Mo. Co., The—Indianapolis, Ind. 


Pumps, Hydraulic 


Eimes “Eng. _ Works, Chas. F.—1001 Fulton St., 


Chicago, Il 


Watson- Stillman Co.- a2 Church St., N. Y¥ 


City. 


Pumps, Pneumatic and Steam 


Ingersoll-Rand Co.- -11 Broadway, New York City 
Southwark Fdry. & Mach. Co.—Philadelphia, Pa. 


Punches, Center 


Brown & Sharpe Mfg. Co. Providence, R. I 


Hammacher, Schlemmer & Co.—13th St. and 4th 
Ave., New York City. 
Starrett Co., L. S.—Athol, Mass. 





Punches, “Power 





Armstrong-Blum Mfg. Co.—347 N. Francisco Ave., 
Chicago, Hl. 

Birdsboro Steel Fdry. & Mach. Co.—Birdsboro, Pa. 
Covington Machine Co.—Covington, Va 
Elmes Eng. Works, Chas. F.—1001 
Chicago, Il. 

Ferracute Machine Co.—-Bridgeton, N. J. 
Long & Alistatter Co..-Hamilton, Ohio. 
Mitts & Merrill—913 Tilden St., Saginaw, 
Prentiss Tool & Supply Co.—-Singer Bldg., 
Union Mfg. Co... New Britain, Conn 
Watson-Stillman Co.--12 Church St., N. 


Fulton St., 


Mich. 
N. ¥.C 


¥. City. 


S T—wNection 





No. 14 


Vol. 


Pyrometers, E Electric 





Bristol Co.—Waterbury, Conn. 
Brown Instrument Co.—Philadelphia, Penn. 
Hoskins Mfg. Co.—451 Lawton Ave., , Detroit, Mich 





Rack Cutting Machines. 


Brown n& § Sharpe Mfg. Co. Providence, R. I. 





Gould & Eberhardt—Newark, N. J. 

Light type, 36”x6” and 72”x10”. Heavy type, 
6’x12”, 8’x12”, 10’x12”. 
LeBlond Machine Toot Co., R. K. Cincinnati, O 
Racks, Cut 





Boston Gear Works—Norfolk Downs, Mass. 
Brown & Sharpe Mfg. Co.—Providence, R. I 
Faweus Machine Co.—Pittsburgh, Penn. 


Grant Gear Works, Inc.—151 Pearl St., 
Mass. 


Horsburgh & Scott Co.—Cleveland, Ohio. 

Meisel Press Mfg. Co.—%46 Dor. Ave., Boston. 
Moltrup Steel Products Co.—Beaver Falls, Penn 
Newark Gear Cutting Machine Co.—Newark, N. J 
New Britain Machine Co.—New Britain, Conn. 
New England Gear Works—100 Purchase St., 
Boston, Mass. 

Philadelphia Gear Works—Vine St. 
R.R., Philadelphia, Penn. 
Van Dorn & Dutton Co. 


Racks, Storage 


Boston, 


and Reading 


Cleveland, Ohio 








(See Furniture, Machine Shop) 


Radiators, Japanning Oven 





American Gas Furnace Co.—24 John oo &. vv. © 


Rammers, Foundry 





Brown & Sharpe Mfg. Co.—Providence, R. I. 
Ingercoll- Rand Co.—11 Broadway, New York City 





Reamers, Solid 





Brown & Sharpe Mfg. Co.—Providence, R. I. 
Brubaker & Bros., W. L.—Millersburg, Penn. 
Busterfield & Co.—-lDerby Line, Vt. 
Carpenter Tap & Die Co., J. M.—Pawtucket, R. | 
Celfor Tool Co.—Buchanan, Mich. 
Cleveland Twist Drill Co.—E. 49th St. and Lake 
side Ave., Cleveland, 0. New York, 30 Reade St 
Chicago, 9 N. Jefferson St. 

Reamers of all sizes and types 
Detroit Twist Drill Co.—644 Fort St., Detroit 


Morse Twist Drill & Machine Co..-New Bedford, 
Mass. 


Pratt & Whitney Co.—Hartford, 
Reed Mfg. Co.—Erie, Penn. 
Standard Tool Co.—Cleveland, 
Union Twist Drill Co.—Athol, Mass. 
Whitman & Barnes Mfg. Co._-Akron, Ohio. 
Wiley & Russell Mfg. Co.—Greenfield, Mass. 


Conn. 


Ohio. 





Reamers, Expanding 





Brown & Sharpe Mfg. Co.—Providence, R. I. 
Cleveland Twist Drill Co.—Cleveland, Ohio. 
Detroit Twist Drill Co.—644 Fort St., Detroit 
McCroskey Reamer Co., The—Meadville, Penn., 
U. 8. A. Export Agent: Benjamin Whittaker, 21 
State St., New York. 

All styles and sizes from %” to 10”. 
speed or carbon. Hand, machine or shell 
Pratt & Whitney Co.— Hartford, Conn 
Whitman & Barnes Mfg. Co.—-Akron, 


High 


Ohio 





Recorders, Pressure 








Conn. 


Bristol Co.—Waterbury, 


Recorders, Time = 


Bristol Co. —wW aterbury, Conn. 
Calculagraph Co.—1438 Jewelers Bldg., N 





=“ 
~ 





Rheostats 





General Electric Co.—Schenectady, N. y. 





Rivet Making Machinery 





National Machinery Co.—Tiffin, Ohio. 








Riveters, Power 





Birdsboro, Pa 
Thor Bldg 


Birdsboro Steel Fdry. & Mach. Co. 


Independent Pneumatic Tool Co. 
Chicago, ll 
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As Coarse a File or As 
Fine a File 


It doesn’t matter—there’s a Nicholson File for every 
possible use and each one embodies the quality and 
service which have distinguished genuine Nicholson 
Files for over half a century. 

The name ‘‘Nicholson”’ stamped on a file is your ever 
lasting protection—a guarantee of unvarying high qual 
ity, uniformity and long life. 

Just say ‘‘Nicholson Files’’ to your dealer 
with an accent on the ‘‘Nicholson.”’ It’s 
the simplest and surest way of getting 
the best files made. 










Write for our handsome catalog 
and a copy of ‘‘File Filosophy ;”’ 
an impartial treatise on files 
in general—accepted as 
an authority. 


NICHOLSON FILE CO. 


PROVIDENCE, R. L, U.S. A. 
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New York City. 


Ingersoll-Rand Co.—11 Broadway, 





Riveting Machines 


Grant Mfg. ra Machine Co.—85 Silliman Ave., 

Bridgeport, Conn. 

Long & Allstatter Co.—Hamilton, 

Shuster Co., The F. B.—-New Haven, 

ble Address: Adt, New Haven. 
Sizes, 7. Capacities—rivets 4” 

to rivets »,” diameter 


Townsend Mfg. Co., H. P. Hartford, Conn. 
Rules, Steel 


Ohio. 
Conn. Ca- 


diameter down 











Co.—Providence, R. 1. 
13th St. and 4th 


Brown & Sharpe Mfg. 


Hammacher, Schlemmer & Co. 
Ave., New York City. 


Starrett Co., L. S.—Athol, Mass. 
Rust Preventives 
Houghton & Co., E. F.—240 W. Somerset St., 


Philadelphia, Penn. 


Safety Devices, Press 


Paul Ave., 


Geuder, Paeschke & Frey Co.—1301 St. 


Milwaukee, Wis. 


Sand- blast Apparatus 


Mott Sand Blast Mfg. Co.—1157 E. 138th St., 


New York City. 


Paxson Co., J. W.—1021 N. Delaware Ave., Phil- 
adelphia, Penn. 

Sand- Sifting Machinery | 

Link- Belt Co. 39th | St and “Stewart Ave. , Chi- 


cago. Philadelphia and indianapolis. 


Saw ‘Frames and Blades, Hack 


Atkins Co., E. C. Sadianabetin. 3 Ind. 
Disston & Sons, Henry — Philadelphia, 


Hammacher, Schlemmer & Co.—13th St. 
Ave., New York City. 
Quality Saw & Tool Works—Springfield, Mass. 


Penn. 
and 4th 


Racine Tool & Machine Co.—1400 Jones Ave., 
Racine, Wis. 

Simonds Mfg. Co.—Fitchburg, Mass. New York, 
Chicago, Montreal, Memphis, New Orleans, San 


Francisco, Portland, Seattle, Vancouver, St. Johns. 
Starrett Co., L. S.—Athol, Mass. 

Thompson & Son Co., Hy. G.—New Haven, 
West Haven Mfg. Co.._New Haven, Conn. 


Conn. 








Sawing Machines, Metal 


347 N. Francisco Ave., 


Armstrong- Blum “Mfg. Co. 
Chicago, Il. 
Atkins Co., E. C.—Indianapolis, Ind. 
Birdsboro Steel Fdry. & Mach. Co.—-Birdsboro, Pa. 
Earle Gear & Machine Co.-101 E. Wyoming Ave., 
Philadelphia, Penn. 
Gorton Machine Co., Geo.—Racine, 
Hoefer Mfg. Co.—Freeport, Il. 
Newton Machine Tool Works 
Philadelphia, Penn. 
Nutter & Barnes Co.—Hinsdale, N. H. 
Quality Saw & Tool Works—Springfield, Mass. 
Racine Tool & Machine Co.—-1400 Jones Ave., 
Racine, Wis 

Four sizes, 6”x6”, 
Union Twist Drill Co. 
Vandyck-Churchill Co.- 
West Haven Mfg. Co. 


Wis 


23rd and Vine St., 


8°x8", 19°x18", 18°x15". 
Athol, Mass 

93 Liberty St., N. Y. C. 
New Haven, Conn. 





Saw Sha rpening Machines 


Disston & Sons, Henry 
Newton Machine Tool Works — 23rd 
Philadelphia, Penn 

Nutter & Barnes Co. 


Philadelphia, Penn 
and Vine St., 


Hinsdale, N. H 


Saws, Circular Metal 


Atkins: Co., a c.— Indianapolis, Ind. 
Barber-Colman Co.— Rockford, Ill 

Brown & Sharpe Mfg. Co.—Providence, R. I 
Disston & Sons, Henry—Philadelphia, Penn. 
Pratt & Whitney Co.—-Hartford, 
Quality Saw & Tool Works—Springfield, 


Seneca _ Falls Mfg. Co.—687 Water St., 
Falls, 


Conn. 
Mass. 
Seneca 


Simonds Mfg. Co.—Fitchburg, Mass. New York, 
Chicago, Montreal, Memphis, New Orleans, San 
Francisco, Partland, Seattle, Vancouver, St. Johns 


Union Twist Drill Co.—Athol, Mass. 
West Haven Mfg. Co.—New Haven, 


Saws, Metal Band 


Conn. 


Ind. 


Indianapolis, 


Atkins Co., E. ©. 
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Disston & Sons, Henry—Philadelphia, Penn. 
Garvin Mach. Co.—Spring and Varick St., N. Y. C. 
Greaves, Kiusman Tool Co.—Cincinnati, Ohio. 
Quality Saw & Tool Works—Springfield, Mass. 


Racine Tool & Machine Co.—1400 Jones Ave., 
Racine, Wis. 
































Simonds Mfg. Co.—Fitchburg, Mass. New York, 
Chicago, Montreal, Memphis, New Orleans, San 
Francisco, Portland, Seattle, Vancouver, St. Johns. 
West Haven Mfg. Co.—! New Haven, Conn. 
Sawing M Machines, F Power Hack 

Atkins Co., e. c.- Indianapolis, Ind. 

Quality Saw & Tool Works——Springfield, Mass. 
Racine Tool & Machine Co.—-1400 Jones Ave., 
Racine, Wis. 

Thompson & Son Co., Hy. G.—New Haven, Conn. 
West Haven Mfg. Co. New Haven, Conn. 

Saws, Screw Slotting 

Atkins Co., E. C.- Indianapolis, Ind. 
Barber-Colman Co.—Rockford, IIL. 

Brown & Sharpe Mfg. Co.—-Providence, R. I. 
Disston & Sons, Henry—Philadelphia, Penn. 
Pratt & Whitney Co.—Hartford, Conn. 

Simonds Mfg. Co.—Fitchburg, Mass. New York, 
Chicago, Montreal, Memphis, New Orleans, San 
Francisco, Portland, Seatthe, Vancouver, St. Johns. 
Union Twist Drill Co.- ~Athol, Mass. 

Saw Tables, Universal 

Colburn “Machine Tool Co. Franklin, Penn. 
Scales 

Brown & Sharpe Mfg. Co.—Providence, R. I. 
National Scale Co.—Montgomery St., Chicopee 
F: ulls, Mass. 

Screw Drivers 

Neil & Smith Electric Tool Co.—Cincinnati, Ohio. 
Page-Storms Drop Forge Co. —Chicopee, Mass. 
Screw-Machine Work 

Ball & Roller Bearing Co.—Danbury, Conn. 
Barnes Co., The Wallace—38 Wallace St., Bris- 


tol, Conn. 

Brown Bag Filling Mach. Co.—-Fitchburg, Mass. 
Fischer Special Mfg. Co.—Cincinnati, Ohio. 
National Acme Mfg. Co.—Cleveland, Ohio. 
Taft-Peirce Mfg. Co.—Woonsocket, R. I. 
Worcester Machine Screw Co.—Worcester, Mass. 





Screw Machinery, Wood and Lag 


Asa S. Hartford, Conn 
Co., H. P.—Hartford, 


Cook | Co., 
Townsend Mfg. 


Conn. 


Screw Machines, Automatic 


Brown & | & Sharpe Mfg. Co.—Providence, R. I. 
Cincinnati Automatic Machine Co.-Oakley, Cin- 
cinnati. Cable: Hayden 

Sizes %x3” and 1%x5”. Five spindles, single- 
belt drive, index plates on machine. Each of 9 
tools has its own cam. Starting and stopping 


lever on each side of machine. 

Agents: Prentiss Tool & Supply Co., 
Motch & Merryweather, Cleveland, 
Pittsburgh; Marshall & MHuschart 


New York; 
Detroit and 
Machy. Co., 


Chicago, St. Louis, Indianapolis; W. E. Shipley 
Machy. Co., Philadelphia. 

Cleveland Automatic Machine Co.-2269 Ashland 
Rd., Cleveland, Ohio. Cable: “Clyne.” 


Sizes made %, %, %, %. %, %. 1, ly, 1% 
1%, 2%, 2%, 2%. 3%. 4, 4%, 5%, 6%, 7% 
Produce piec es from bar’ of sy” to 7%” diameter 
up to 18” long. 

Full automatic machines. 


Agents: (Foreign) Chas. Churchill & Co., 9-15 
Leonard St., London, Birmingham and Man 
chester, England, and also Glasgow, Scotland. 


211 Mt. Gowen Ave., 
565 West Wash- 


(Domestic) J. B. Anderson, 
Philadelphia, Pa.; H. E. Nunn, 
ington St., Chicago, Il. 


Davenport Machine Tool Co.—New Bedford, Mass. 


One size—%” diameter and turns 2” long. 
National-Acme Manufacturing Co., The—7500 
Stanton Ave., Cleveland, Ohio. Branches: New 
York, Chicago, Boston, Detroit and Montreal. 

Capacities—From smallest up to 24” diameter 
to 10%” long. 

The “Acme” automatic four-spindle screw ma- 


chine, eight tool positions, simultaneous tool cut- 
ting, piece completed in the time of the longest 
operation, single belt or motor equipment. 

Agents: C. W. Burton, Griffiths & Co. for Great 
Britain; Benson Bros. at Sidney for Australia; 
Schuchardt & Schutte for Germany. 


New Britain Machine Co.—-20 Chestnut St., New 
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Britain, Conn. 2008 W. Grand Blvd., Detroit, 
Mich. 

Six spindles. 

Four sizes—5g”x3%", 1”x5”, 15gx7, 2%4x9. 
Townsend Mfg. Co., H. P.—-Hartford, Conn. 


Windsor Machine Co.—-Windsor, Vt. 





Screw Machines, Hand 
Acme Machine Tool Co.—Cincinnati, Ohio. Cable: 
Acme. 

Five sizes. Automatic 
2%”, 11” to 20” swing. 
head with or without automatic 
Brown & Sharpe Mfg. Co.—Providence, 





chuck capacity %” to 
Plain or friction geared 
feed to turret. 
R. I 


Dreses Machine Tool Co.—-227-241 W. McMicken 
Ave., Cincinnati, Ohio. Cable Address: Dreses 
Sizes—1”, 11%” and 2%” stock. 


Plain, friction back geared, belt and motor 


driven. 


Garvin Mach. Co.—-Spring and Varick St., N. ¥. C 
Jones & Lamson Machine Co.—Springfield, Vt., 
U. 8S. A. Cable Address: Turret. Branch: Jones 
& Lamson Machine Co., 97 Queen Victoria St., 
London, E. C., England. Cable Address: Tur- 
retorum. 

Sizes made: 2%” and 3”. Capacities: for bar 
stock up to 24%” diameter by 24” long, and up 
to 3” diameter by 36” long, respectively. 

Has flat turret and universal tool outfit. Du- 
plicate lathe work made from the bar, in large 
quantities or small. Also sold with chucking 
outfit. 

Agents: Germany, Switzerland, Austria-Hun- 
gary, M. Koyemann, Charlottensrasse 112, Dus- 
seldorf, Germany ; France, Spain and Belgium, F 
Auberty & Co., 91 Rue de Meubeuge, Paris. 
Pratt & Whitney Co.— Hartford, Conn. 

Warner & Swasey Co.—Cleveland, Ohio. 
Wells & Son Co., F. E.—Greenfield, Mass. 
Windsor Machine Co.—-Windsor, Vt. 





Screw Plates 





Bay State Tap & Die Co.—Mansfield, Mass. 
Brubaker & Bros., W. L.—Millersburg, Pa. 
York, Chicago, Pittsburgh, San Francisco. 
Butterfield & Co.—Derby Line, Vt. 
Card Mfg. Co., S. W.—Mansfield, Mass., U. A. 
Cable Address: Card, Mansfield. New York Of- 
fice : 62 Reade St. 

All sizes in machine screw and fractional in V, 
U. S. standard, Whitworth, International and 
French standards (metric system), B. A. standard, 


New 


S. A. E. standard, A. S. M. E. standard. 
Automobile, bicycle, blacksmiths’, diamond fa- 
vorite, gunsmith, improved machinists’, motor- 
cycle, paragon, watchmakers’. 
Screw plate stocks: Diamond, Favorite, Im- 
proved Machinists’, Paragon. 


Alte Jacob- 
London, Bir- 
Markt & Co., 
Turin. Ignacz 


Berlin store, Arthur Kayser, Megr., 
strasse, 24. Chas. Churchill & Co., 
mingham, Manchester and Glasgow. 
Paris. Fenwick Freres & Co., 
Szekely, Budapest. V. Lowener, Stockholm, Co- 
penhagen. A. A. Kampfraath (Brussels), Ltd., 
Brussels. Hans Schulze, Vienna and Brunn, Aus- 
tria Andrews & George, Yokohoma, Tokyo, 
Osaka. J. Lambercier & Co., Geneva. 
Carpenter Tap & Die Co., J. M.—Pawtucket, R.I 


Morse Twist Drill & Machine Co.—New Bedford, 
Mass. 

Wells Bros. Co.—Greenfield, Mass. 

Wiley & Russell Mfg. Co.—Greenfield, Mass. 





Screws, Cap and Set 





Hartford, 


Allen Mfg. Co., Inc.—135 Sheldon St., 

Conn. 

Bristol Co.—Waterbury, Conn. 

Hammacher, Schlemmer & Co.—13th St. and 4th 


Ave., New York City 
Progressive Mfg. Co.—-Torrington, Conn. 
Worcester Machine Serew Co.——Worcester. Mass 





Screws, Machine 





Allen Mfg. Co., Inc.—135 Sheldon St., Hartford, 
Conn. 
Bristol Co.—Waterbury, Conn. 


Fitchburg, Mass 
Oakley, Cin- 


Brown Bag Filling Machine Co.— 
Cincinnati Automatic Machine Co. 
cinnati, 

Hammacher, Schlemmer & Co. 
Ave., New York City. 

Jones & Lamson Machine Co.—Springfield, Vt 
National Acme Mfg. Co.—Cleveland, Ohio. 
Progressive Mfg. Co.—Torrington, Conn. 
Worcester Machine Screw Co.—Worcester, Mass 


13th St. and 4th 





Screws, Safety Set 
Co., Inc.—135 





Allen Mfg. Sheldon St., Hartford, 
Conn 

Bristol Co.—Waterbury, Conn. 

Hammacher. Schlemmer & Co.—13th St. and 4th 


Ave., New York City. 
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AMERICAN 
GRINDING WHEELS 


THEIR MERITS 
WHAT — ARE DOING IN OTHER SHOPS 


Still more instances in which AMERICAN wheels have proved more 
efficient than other wheels. 85°; of our new business is gained through 
competitive tests. These are but a few of them. Note the wide range 
of operations, sizes, grains and grades. No other wheel manufacturer 
can offer you such complete service as we can. 














BALL BEARING PLANT:—2x}x}” No. 60 grade 2}E Corundum wheels for automatic 
grinding hardened steel ball races on Van Norman Radial Grinder 
Corundum Wheels TOOL ROOM WORK:—6” Corundum dish wheels No. 5860 grade J for grinding high speed 
Carbolite Wheels steel tormed cutters on Brown & Sharpe Cutter grinder. : 
Processes: ARMORY: 14x4x10}” No. 5824 grade 1 Corundum wheels for automatic surface grinding of 
VITRIFIED a steel pistol frames on Pratt & Whitney Vertical Surface grinder. Rapid production 
demandec 
ayy MALLEABLE IRON FOUNDRY:—16x3x1}” No. 16 grade P safety shape “‘combination”’ 
wheels for grinding all sizes and shapes of malleable castings. Rough snagging 
For Every CAST IRON FOUNDRY :—18x3x1}” No. 16 grade R Carbolite wheels for snagging grey iron 
Grindin ation castings. 
— AUTOMOBILE CRANK SHAFT GRINDING:—33x1—29/32 x 12” No. 5824 comb. special 
grade Silicate Corundum wheels, for grinding six throw automobile crank shafts. 





The names of the users cited above will be given on request, and we extend to you the same proposition 
made to them—we will send wheels for test on your own work, on the basis that unless they are more efficient 
and economical than those you are now using, there is no charge to you. 

Write today—no time like the present. 


AMERICAN EMERY WHEEL WORKS 


PROVIDENCE, R. I., U.S.A. 


Dock: & Hickman, Ltd., London, Sheffield, Birmingham, Manchester, Glasgow; F. G. Kretschmer & Co., Frankfurt, a/M., Germany; Heinrich Dreyer, Ber 
lin, Germany; Hans Schulze, Vienna, Austria; Kann & Heller, Budapest, Hungary; A. B. V. Lowener, Stockholm, Sweden; V. Lowener, Copenhagen, Den 
mark; V. Lowener’s M: askinforretning. Sverre Mohn, Christiania, Norway; R. §. Stokvis & Zonen, Ltd., Rotterdam Holland: R. 8. Stokvis & Fils, Paris, 
France, and Brussels, Belgium; Takata & Co., Tokio, Japan; Societa Italiana De Fries & Co., Milan, Italy; La Maquinaria Anglo-Americana, R. BD’ Aulignac, 
Barcelona, Spain; Bevan & Edwards, Pty., Ltd., Melbourne, Australia; O. R. San Galli, Petrograd, Russia; Murphy & Charles, Inc., Valparaiso, Chile (for 
Chile, Peru and Bolivia) 














SLOCOMB 


MICROMETERS 
For Rush Work 


In these days of rush, rush, rush, no 
body can afford to scrap much ma- 
chined material. It cuts down the pro- 
duction—and the profits 











Measure with Slocomb Micrometers in 
stead of old-fashioned calipers and you 
will know where you're at 


Set No. 20 covering all sizes from 0” to 
12” is very popular at present. Should 
be in every shop 


Get our catalog 14-A for particu- 
lars. 


J. T. Slocomb Co. 


Providence, R. I., U. S. A. 





Representatives in Pngland: Chas. Churchill & ¢ 
Ltd. London, Birmingham, Manchester New 
castie-on-Tyne and Clasgow Represdntative 
in Germany and Austria-Hungary: F. G. Kretsch 
mer & Co., lrankfort-on-Main Representatives 


in Italy: Chas. Civita, Milan 
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Progressive Mfg. Co.—Torrington, Conn. 
Standard Pressed Steel Co.—Philadelphia, 


Second-Hand Machinery 


Penn. 





x. ¥. €. 
Boston. 
Jef- 


Garvin Mach. Co.—Spring and Varick St., 
Hill, Clarke & Co., Inc.—156 Oliver St., 


Marshall & Huschardt Machinery Co.—17 S. 
ferson St., Chicago, Il. 
Niles-Bement-Pond Co.—-111 Broadway, N. Y. C. 
Prentiss Tool & Supply Co.—-Singer Bldg., N. Y. ¢ 
Strong, Carlisle, Hammond Co.—Cleveland, Ohio. 


Toomey, Inc., Frank—Philadelphia, Penn. 





Separators, Steam 


Nicholson & Co., W. H.—114 Oregon St.,Wilkes- 


Barre, Penn. 


Shafts, Crank and Jack 





New Process Gear Corporation—Sy racuse, N. Y 
Automobile jack shafts. 





Standard Gauge Steel Co.—Beaver Falls, Penn 
Shapers 
American Tool Wks. Co.—Cincinnati, 0. Cable 
Address. Lathes, Cincinnati. 

Sizes 15” to 28” inclusive; 15” single geared. 
Larger sizes back geared types. Heavy service 


construction. 
Fitchburg Machine Works—Fitchburg, Mass. 


Gould & Eberhardt—Newark, N. J. 


Seven sizes: 14”, 16”, 20”, 28”, 32”. For 
spiral gears—4 sizes: 12”, 18”, 36”, 72”. 
Hendey Machine Co.—Torrington, Conn. Cable 


Address: ‘“Hendey.” Branches Boston, New 
York and Chicago. 

Sizes—15, 20, 24 and 28” stroke. 

Friction clutch driven, having double gear drive 
to double rack in ram. Speed of ram constant 
whether running long or short stroke ; length and 
position of stroke of ram easily changed while 
machine is in motion. 15” and 20” shapers fur- 
nished with adjustable table only; 24” and 28” 
stroke machines furnished with both solid and 
adjustable table as desired, also regularly 
equipped with power down feed. 

Agents: Pacific Tool & Supply Co., San Fran- 
cisco; Coleord-Wright Mchy. & Supply Co., St 
Louis; W. M. Pattison Supply Co., Cleveland, 
Detroit ; Syracuse Supply Co., Syracuse, Buffalo ; 
Sherritt & Stoer Co., Phila.; Laughlin-Barney 
Laughlin-Barney Mchy. Co., Pittsburgh; A. & 
Williams Mchy. Co., Toronto, Winnipeg, St. John 
and Vancouver; Williams & Wilson, Ltd., Mon- 
treal; Chas. Churchill & Co., Ltd., London 


Kelly Co., R. A.—P. O. Box 488, Xenia, Ohio 
Morton Mfg. Co.--Muskegon Heights, Mich. 
Newton Machine Tool Works—-23rd and Vine St., 


Philadelphia, Penn. 
Niles-Bement-Pond Co.—111 Broadway, N. Y. € 
Ohio Machine Tool Co.—-Leighton St., Kenton, 0. 


Prentiss Tool & Supply Co. -Singer Bldg., N. Y. C. 
Smith & Mills Co.—Cincinnati, Ohio 

Springfield Mach. & Tool Co.——Springfield, Ohio. 
Cable: Montanus. 12”, 15” and 20” crank, 16”, 
20” and 25” back geared. 

Steptoe Co., The John—Northside, 
Strong, Carlisle, Hammond Co.—Cleveland, 


Cincinnati, O 
Ohio. 


Shapes, Cold-Drawn Steel 


Moltrup Steel Products Co.—-Beaver Falls, Penn. 
Union Drawn Steel Co.- “Beaver Falls, Penn. 


Shears, Hand 


‘Armstrong-Blum Mfg. Co. 347 .. Francisco Ave.. 
Chicago, Til 

Oliver Mfg. Co., W. W. 
Oliver, Buffalo. 


-Buffalo, N. Y. Cable: 





Shears, Power 





Birdsboro Steel Fdry. & Mach. Co.—-Rirdsboro, Pa, 
Covingion Machine Co.—Covington, Va. 
Ferracute Machine Co. Bridgeton, N. J. 

Long & Allstatter Co.-Hamilton, Ohio 

Mitts & Merrill—913 Tilden St., Saginaw, Mich 
Niagara Mach. & Tool Works——Buffalo, N. Y 
Toledo Machine & Tool Co.—Toledo, Ohio. 
Union Mfg. Co.—New Britain, Conn. 


Sheet Metal Working ) Machinery 








Ams Machine Co., Max—Bridgeport, Conn 
Ferracute Machine Co.—-Bridgeton, N. J 
Niagara Mach. & Tool Works—Buffalo, N. Y 
Toledo Machine & Tool Co. Toledo, Ohio. 





Shelving, Steel 


(See Furniture, Machine Shop) 
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Slide Rests 


Betts Machine Co.—Wilmington, Del 
Reed-Prentice Co.—Worcester, Mass 





Slotters 


Armstrong Bros. Tool Co.—315 N. 
Chicago, Il. 
Baker Bros. 


Francisco Ave., 





Toledo, Ohio. 


Betts Machine Co.—Wilmington, Del. Cable : 
Bettwell. 

Sizes 6”, 30” stroke. 
Garvin Mach. Co.—Spring and Varick St., N. Y. C. 


Newton Machine Tool Works—23rd and bat St., 


Philadelphia, Penn. 





Niles-Bement-Pond Co.—111 Broadway, _N. v.. &. 
Slotters, | Auto Screw 
Brown & Shi Sharpe Mfg. Co.— Providence, R. 1. 3 





Sockets and Sleeves 


Cleveland Twist ‘Drill Co.—E. 49th St. and Lake- 
30 Reade St 


side Ave., Cleveland, O. New York, 
Chicago, 9 N. Jefferson St. 
Detroit Twist Drill Co.—644 Fort St., 


Morse Twist Drill & Machine Co.—New 
Mass. 


Pratt & Whitney Co.—-Hartford, Conn. 
Standard Tool Co.—Cleveland, Ohio. 
Whitman & Barnes Mfg. Co.—Akron, 
Union Twist Drill Co.—Athol, Mass. 


Special Machinery and Tools” 





Detroit. 
Bedford, 


Ohio. 








American Machine & Fdry. Co.—353 Carroll St., 
Brooklyn, N. Y. New York Office: 200 Fifth Ave. 
Automatic Machine Co.—Bridgeport, Conn. 
Bilgram Machine Works—1233 Spring Garden St., 
Philadelphia, Penn. 

Clark Flexible Coupling Co.—27 Walker St., N. Y. 
Columbus Die Tool & Mach. Co.—-Columbus, Ohio. 
Cowdrey Mach. Wks., C. H.—Fitchburg, Mass 
Earle Gear & Machine Co.—-101 E. Wyoming Ave., 
Philadelphia, Penn. 

Ensign Mfg. Co.—Brighton, Boston, Mass. 
Fawcus Machine Co.--Pittsburgh, Penn. 
Garvin Mach. Co..Spring and Varick St., 
Gem City Machine Co.—Dayton, Ohio. 


Hartford Special Machinery Co.—734 Main St., 
Hartford, Conn. 


Hoggson & Pettis Mfg. Co..-New Haven, 
Hoefer Mfg. Co.—Freeport, Ill. 





N. ¥. C, 


Conn. 


Holyoke Machine Co.—Worcester, Mass 
International Oxygen Co.—-115 Broadway, N. Y. 
Mailometer Co.—Detroit, Mich. 

Marvin & Casler Co.—-Canastota, N. Y. 

Meisel Press Mfg. Co.—946 Dor. Ave., Boston. 
Modern Tool Die & Mach. Co.—Columbus, Ohio. 
Mulliner-Enlund Co.—541 S. Clinton St., Syra- 
cuse, N. Y. 

Nazel Engineering & Machine Works—4041 N. 


Sth St., Philadelphia, Penn. 
Newton Machine Tool Works 
Philadelphia, Penn 

Oxweld Acetylene Co.—-Chicago, Ill. 
Rickert-Shafer Co.—-Erie, Penn. 

Rowbottom Machine Co.—Waterbury, Conn. 
Sloan & Chace Mfg. Co.-Newark, N. J 
Taft-Peirce Mfg. Co.._Woonsocket, R. I 


23rd and Vine St., 


Underwood & Co., H. B.—1026 Hamilton St., 
Philadelphia, Penn 
Union Twist Drill Co.—Athol, Mass. 


Waltham, Mass. 


Waltham Machine Wks.—High St., 





Springs 
Barnes Co., Wallace—38 Wallace St., 


Sprockets and Chains 


Bristol, Conn. 


Baldwin Chain & Mfg. Co.--Worcester, Mass 
All American sizes both roller and block 
Bilgram Machine Works—1233 Spring Garden St., 

Philadelphia, Penn. 

Boston Gear Works—Norfolk Downs, Mass 
Brown & Sharpe Mfg. Co.—Providence, R. I. 
Caldwell & Son Co., H. W.—17th St. and Western 
Ave., Chicago, Tl. 
Grant Gear Works, 
Mass. 

Link-Belt Co.—39th St. and Stewart Ave., 
eago, Il. Philadelphia and Indianapolis. 
Morse Chain Co.—Ithaca, N. Y 
Philadelphia Gear Works—-Vine St 
R.R., Philadelphia, Penn. 


Inc.—151 Pearl St., Boston, 


Chi- 


and Reading 
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Stampings, Metal 








Acklin Stamping Co.—1650 Dorr St., Toledo, Ohio. 
Bay State Stamping Co.—Worcester, Mass. 
Geuder, Paeschke & Frey Co.—-1301 St. Paul Ave., 
Milwaukee, Wis. 

Kales-Haskel Co.—Detroit, Mich. 


New Britain Mach. Co.—20 Chestnut St., New 
Britain, Conn. 2008 W. Grand Blvd., Detroit. 








Stampings, Welded 








Cleveland, O. 
S. Express 
Chi- 
Ca- 


Standard Welding Co.—-W. 76th St., 
Branches: Ford Bldg., Detroit; U. 
Bldg., New York City; Peoples Gas Bldg., 
cago; Merchants Bank Bldg., Indianapolis. 
ble: Stanweld. 





Stamps, Steel 





Hoggson & Pettis Mfg. Co.—New Haven, Conn. 





Stands, Portable 
(See Furniture, “Machine Shop) 








Steam Specialties 


Dart Mfg. Co., E. E. M.—Providence, R. I. 


Reliance Gauge Column Co.—6009 Carnegie Ave., 
Cleveland, Ohio. 


Steel, 
Firth-Sterling Co. —Me Keesport, Penn. 
Halcomb Steel Co.—Syracuse, N. Y. 








Chrome 





hte Bros. Co.—303 Congress St., Boston, 
Mass. 
Jessop & Sons, Inc., Wm.—91 John St., N. Y. € 


Vanadium Alloys Steel Co.—Pittsburgh, Fenn. 
Vulcan Crucible Steel Co.—Aliquippa, Penn. 
Williams Co., J. H.—35 Richards St., Brooklyn 


Steel, Hardness Measu ring 
Instruments 





Shore Instrument & Mfg. Co.—555 W. 22nd St., 
New York City. 
“Sceleroscope.”’ 





Steel Heat Testing Instruments 





Shore Instrument & Mfg. Co.—555 W. 22nd St, 
New York. 
““Pyroscope.” 








Steel, Sheet 
Hawkridge Bros. Co.—303 Congress St., Boston, 
Mass. 


Jessop & Sons, Inc., Wm.—91 John St., N. Y. C. 
Union Drawn Steel Co.—-Beaver Falls, Penn 
United Steel Co.—Canton, Ohio. 








Ward’s Sons, Edgar T.—25 Purchase St., Boston. 
Steels, Alloy 

Firth-Sterling Steel Co.—McKeesport, Penn. 
Halcomb Steel Co.—Syracuse, N. Y 

Hawkridge Bros. Co.—30% Congress St., Boston, 
Mass. 

Vanadium Alloys Steel Co.Pittsburgh, Penn. 


Vulcan Crucible Steel Co. —Aliquippa, Penn. 


Steels, Carbon Tool 


Armstrong Bros. Tool Co. 315 1 N. "Francisco Ave., 
Chicago, IL 

Cleveland Twist Drill Co.—E. 49th St. and Lake- 
side Ave., Cleveland, O. New York, 30 Reade St. ; 
Chicago, 9 N. Jefferson St. 

Disston & Sons, Henry Philadelphia, 
Firth-Sterling Steel Co.—McKeesport 


Halcomb Steel Co.—Syracuse, N. Y. 


Penn. 
Penn. 


Hawkridge Bros. Co.—303 Congress St., Boston, 
Mass. 

Jessop & Sons, Inc., Wm.—91 John St., N. Y. C. 
Swedish Iron & Steel Co.--12 Platt St., N. Y. C. 
Union Drawn Steel Co.—Beaver Falls, Penn 
United Steel Co.—Canton, Ohio. 

Vanadium Alloys Steel Co.—Pittsburgh, Penn. 
Vulcan Crucible Steel Co.—Aliquippa, Penn 
Ward’s Sons, Edgar T.—25 Purchase St., Boston. 





Steels, High-Speed 


Armstrong Bros. Tool Co.—315 N. Francisco Ave., 
Chicago, IL. 

Cleveland Twist Drill Co.—E. 49th St. and Lake- 
side Ave., Cleveland, 0. New York, 30 Reade St. : 
Chicago, 9 N. Jefferson St. 

Disston & Sons, Henry —Philadelphia, Penn. 
Firth-Sterling Steel Co.—McKeesport, Penn. 
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MAGNETIC 





WALKER 





CHUCKS , 
\ 
Rotary Types \\ 
The kind of service the chuck is to perform determines the type M7 ~~ }} 
of face required. SL ‘\S 
The four styles of face illustrated cover our different types of See 





= “ . “ Centering Type 
magnetic faces for our Rotary Magnetic Chucks. 


Come to us with your problems. We make Rotary Magnetic 
Chucks from 6} inches up to 6 feet in diameter. 

Write for the Walker Catalogs of 

Grinders and Magnetic Chucks. 





Standard Surface Types 





Among our surface chucks are the flat, taper, 
and duplex base styles. A feature of the duplex 
base chuck is that not only flat and tapering 2 
Multi-tooth Type work can be held, but also beveled work or Washer Type 


work with a surface at a compound angle 


























Successors 0. 8. Walker & Co. 
Te ‘Walker Grinder Co. 


Worcester, Mass. 




















MURCHEY 


COLLAPSING ~\ 
TAPS gf 


a 
are the ideal threading 
tools for use in shell man- 
ufacture. Their simplic- 
ity, mechanical superior- 
ity, ease of operation, 
fewness of parts and ex 
ceptionally long life are 
all features which play a 
strong part in influencing 





\\ 


shell makers to adopt " y 

them in large quantities kn sails Gen eoemeiiainiites ues enti 
Murchey Automatic Me « nanufacturing problem and 

; $ P > , Ww point out definite savings which 

Opening Dies are an ,” may te had thro igh the in- 

other type of Murchey > stallation of Murchey Thread 

Tools being used to good so ¢* ing Tools 

‘ re ace i sading AS 

advantage in threading ors nian Gaaned wen oe ane 

the plugs for the bases of » - plete catalog together with 

the shell shown a urther facts. 


af 


MURCHEY MACHINE & TOOL COMPANY 





64 Porter Street 


and Fenwick Freres & Co 


Detroit 


The Coats Machine Tool Co., Caxton House, Westminster, London, 5. W., 


Michigan 


15 Rue Fenelon, Paris, France 
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Hawkridge Bros. Co.—303 Congress St., Boston, 
Mass. 
Vulcan Crucible Steel Co.—Aliquippa, Penn. 


Vanadium Alloys Steel Co.—Pittsburgh, Penn. 
Ward’s Sons, Edgar T.—25 Purchase St., Boston. 
Williams Co., J. H.—35 Richards St., Brooklyn. 
Stocks, Die 

(See “Taps and Dies) 
Stools, Shop 


Manufacturing Equipment & Engineering Co. 209 
Washington St., Boston, Mass. 




















New Britain Machine Co.—-New Britain, Conn. 
Straightening Machinery 
Morse. ‘Twist Drill & Machine Co.— New Bedford, 


Mass. 


Shuster Co., The F. B.—New Haven, 
ble Address: Adt, New Haven 

Sizes, about 75. Capacities—Round ~ wire 
straighteners, 1 in. and smaller; round wire 
straighteners and cutters, 4%” and smaller, 60° 
and shorter, square, hexagon and flat wires of 
various sizes. 

The automatic 


Conn Ca- 


machines take the wire from the 











coil, straighten it and cut accurate lengths; the 
plain straighteners handle either coils or bars. 
Springfield Machine Tool Co.—Springfield, Ohio. 
Cable: Montanus. 

Bench straightening press, 3 sizes. 
Stud Slotters, Opening 
Errington, F. A.—39 Cortlandt St., N. Y. City. 
Swaging Machines 
Excelsior Needle Co.- ~Torrington, Conn. Cable 


Address: Excelsior. 

Sizes—Nos. 00, 1, 2, 3, 3%; tube. 
}, ” dy ” th o % ” % ” 2°. 1%”. 
100 lh, $20; 500 Ib.. $350: 850 Ib., $450; 1,750 
Ib., $550; 2,450 Ib., $600; 2,100 Ib., $600 

Taper, point and reduce all kinds of solid and 
tubular or hollow metals 

Agents: Coventry Swagging Co., Ltd., White 
Friars Lane, Coventry, England; Societe Arro- 
nyme des Establissement de Fenwick Freres & 
Co., 8, Rue de Rocroi, Paris, France. 


Switches and Switchboards 


Capacities : 
30 Ib., $100; 








C & C Elec. & Mfg. Co.—Garwood, N. J 
General Electric Co.—Schenectady, N. Y 
Gerstner & Sons, H.—22 Columbia St., Dayton, 0 
Sprague Electric Wks.—527 W. 34th St., N. ¥. C. 
Westinghouse Elec. & Mfg. Co.—Pitttsburgh, Penn. 





Tachometers 





Bristol Co.—Waterbury, Conn. 





Tapes, Measuring 





L. S.—Athol, Mass. 


Starrett Co., 





Tap Holders 





Providence, R. I 
N. Y. City 
and South N 


Brown & Sharpe Mfg. Co. 
Errington, F. A.—39 Cortlandt St., 
National Automatic Tool Co.—7th 
St., Richmond, Ind. 


Warner & Swasey Co. —Cleveland, Ohio 





Taper Pins 


Morse Twist Drill & Machine Co.—New Bedford, 
Mass 
Pratt & Whitney Co. 


Standard Tool Co.—Cleveland, 


Hartford, ¢ 
Ohio. 


Tapping Machines and Attachments 


American Tool Works Co.—Cincinnati, 
Baker Bros.—Toledo, Ohio. 
Barnes Drill Co., Inc.—830 Chestnut, Rockford, I 
Beaman & Smith Co.—Providence, R. I 
Errington, F. A.—39 Cortlandt St..New York City 
Evans Stamping & Plating Co.—Taunton, 
Capacities up to 4”. Hand or foot operated 
Garvin Mach. Co.—Spring and Varick St., N.Y. C 
Hoefer Mfg. Co.—Freeport, Ill 


ted Reamer Co., The—Meadville, Penn., 
A Export Agent: Benjamin Whittaker, 21 
A St., New York. 

Friction or positive drive tapping 
Drilling, tapping, stud-setting, etc., 
cession without stopping drill press. 
tapping and three speeds forward. 


Ohio 


Mass 


attachments. 
in quick suc- 
Reverse for 


and South N 


National Automatic Tool Co.—7th 

St., Richmond, Ind 

Rickert-Shafer Co.— rie, 
Four sizes, ", %”, ve 


Penn. 


0 
*% 
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Wells & Son Co., F. E.—Greenfield, Mass. 








Whitney Mfg. Co.—Hartford, Conn. Cable: Whit- 
ney, Hartford. 
Wiley & Russell Mfg. Co.—Greenfield, Mass. 
Taps and Dies 
Bay State Tap & Die Co.—-Mansfield, Mass. 
Brubaker & Bros., W. L.—Millersburg, Pa. New 
York, Chicago, Pittsburgh, San Francisco. 
Butterfield & Co.—Derby Line, Vt. 
Card Mfg. Co., S. W.—Mansfield, Mass., U. S. A. 
New York Office: 62 Reade St. Cable: Card, 
Mansfield. 

All sizes in V., U. S. standard, 8. A. E. stand- 


ard, A. S. M. E. standard, Whitworth standard, 
French and International standards (metric sys- 
tem), Lowenherz standard, B. A. standard. 
Taps—Beaman & Smith, bicycle taper, bit- 
brace, blacksmith, combined pipe, tap and drill, 
flexible stay-bolt, harbor masters’, jewelers’, ma- 


chine or nut, machine screw, machinists’ hand, 
r.ud plug, patch bolt, pipe, pipe hob, pulley, small 
watchmakers’. Dies—Favorite, machine or solid 


round adjustable, 


pipe, 
threading, 


spring screw 


bolt, round adj. 
Smith patent adjustable, 
solid sq. pipe, die holders. 

Berlin store, Arthur Kayser, Mgr., Alte Jakob- 
strasse 24. European Agents: Chas. Churchill & 
Co., London, Birmingham, Manchester and Glas- 
Ignacz Szekely, 


Paragon, 


gow. Markt & Co., Ltd., Paris. 

Budapest. V. Lowener, Stockholm, Copenhagen, 
Christiania. R. S. Stokvis & Zonen, Ltd., Rotter- 
dam. R. S. Stokvis & Fils, Brussels. Andrews & 
George, Yokohama, Tokyo, Osaka. J. Lambercier 
& Co., Geneva. C. Civita, Milano, Italy. 


D’Auglignac, Barcelona, Spain. 

Carpenter Tap & Die Co., J. M.—Pawtucket, 
Cleveland Twist Drill Co.—Cleveland, Ohio. 
Hammacher, Schlemmer & Co.—l13th St. and 4th 
Ave., New York City. 

Morse Twist Drill & Machine Co.— 
Mass. 

Murchey Machine & Tool Co. 
troit, Mich. 


R. I. 


New Bedford, 


64 Porter St., De- 


Pratt & Whitney—Hartford, Conn. 
Reed Mfg. Co.—Erie, Penn. 
Pipe or bolt, solid or adjustable, 4%” to 4”. 


Saunders Sons, D.—Yonkers, N. Y. 

Standard Tool Co.—Cleveland, Ohio. 
Wells & Son Co., F. E.—Greenfield, 
Wiley & Russell Mfg. Co.—Greenfield, 


Mass. 
Mass. 





Taps, Collapsing 


Errington, F. A.—39 Cortlandt St., N. Y. City 
Geometric Tool Co.—New Haven, Conn. 545 W. 
Washington Blvd., Chicago Cable; Metric 

For cutting all classses of internal screw threads 
above % in. 
Murchey Machine & Tool Co.—64 Porter St., De- 
troit, Mich. 





Testing Metals and Materials 





Conn. 





Souther Engineering © Corp., | Hy. Hartford, 





Thermometers 


Bristol Co.— Waterbury, Conn. 
Brown Instrument Co.—Philadelphia, 


Thread-Cutting Tools 





Penn, 








Armstrong Bros. Tool Co.—315 N. Francisco Ave., 
Chicago, Ill. 


Geometric Tool Co.—New Haven, Conn. 
Jones & Lamson Machine Co.—Springfield, Vt. 
Landis Machine Co.—Waynesboro, Penn 


Murchey Machine & Tool Co.—-64 Porter St., De- 
troit, Mich. 
National Machinery Co.—Tiffin, 


Pratt & Whitney Co.—Hartford, 


Ohio. 
Conn. 


Rivett Lathe & Grinder Coe.—Brighton, Boston, 
Mass 

Wells & Son Co., F. E.—Greenfield, Mass 

Wiley & Russell Mfg. Co.—Greenfield, Mass 
Williams Co., J. H.—35 Richards St., Brooklyn. 
Thread ‘Rolling Machines 

National ~ Machinery. Co. Tiffin, 0 Ohio. 

National Machine Tool Co.—2270 Spring Grove 
Ave., Cincinnati, Ohio. 





Tool Chests 


Gerstner & Sons, H.--22 Columbia St., 
Twenty-eight styles carried in stock. 

cases and chests made to order. 

Starrett Co., L. S.—Athol, Mass. 


Tool Holders 





Dayton, O. 
Special 








Armstrong Bros. Tool Co.—-315 N. Francisco Ave., 
Chicago, Il 
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Cleveland Twist Drill Co.—Cleveland, Ohio. 
Celfor Tool Co.—Buchanan, Mich. 
Pratt & Whitney—Hartford, Conn. 














Williams Co., J. H.—35 Richards St., Brooklyn. 
Tools, Small 
(See Machinists’ Small Tools) 
Torches, Blow 
Gem Mfg. Co.—3257 Spruce St., Pittsburgh, N. 8., 


Penn. 
Prest-O-Lite Co., Inc.—Indianapolis, Ind. 
Branches in principal cities. 





Transformers 





Crocker-Wheeler Co.—Ampere, N. J 
General Electric Co.—Schenectady, N. Y¥ 
Westinghouse Elec. & Mfg. Co. Pitttsburgh, Penn 


Transmission Machinery 





Caldwell Co., Inc., Ww. e.—1 Louisville, “Ky. 
Holyoke Machine Co.—Worcester, Mass. 
Link-Belt Co.—39th St. and Stewart Ave., Chi 
cago, Ill. Philadelphia and Indianapolis. 
Rockwood Mfg. Co., The—Indianapolis, Ind. 





Traps, Steam 


American | Blower Co.—1400 Rus. St 
Houghton & Co., E. F.—240 W. 
Philadelphia, Penn. 


Reliance Gauge Column Co.—6009 Carnegie Ave., 
Cleveland, Ohio. 


, Detroit, Mich 
Somerset St., 








Trolieys and Tramways 


Harrington, § Son & Co., Inc., Ed.— Philadelphia, Pa 





Trucks 





Brown & Sharpe Mfg. Co.-Providence, R. I 
Clark Co., Geo. P.—Windsor Locks, Conn. 
Two sizes, capacity 1,000 Ib.; 4 sizes, 

2,200 Ib. Elevating, hand and special 
made to order. 

General Electric Co.—Schenectady, N. Y. 
New Britain Machine Co.—20 Chestnut St., 
Britain, Conn. 2008 W. Grand Blvd., Detroit 


Tubing, Flexible Steel 


capacity 
trucks 


New 





Almond, TF R. —6 Maple Ave., Aushburnham, Mass 


Tubing, Seamless Steel 





Acklin ~ Stamping Co. 1650 Dorr St., Toledo, 0. 


Standard Welding Co.--W. 76th St., Cleveland, O 
Branches: Ford Bldg., Detroit; U. S. Express 
Bldg., New York City; Peoples Gas Bldg., Chi 
cago; Merchants Bank Bldg., Indianapolis. Ca- 
ble: Stanweld. 

Diameters 4” to 2%”. Gauges 153 to 22 in. 

Made by the electric welding process 
Ward's Sons, Edgar T.—25 Purchase St., 


Turrett Heads 


6 Maple Ave., Aushburnham, 


Boston 








Almond, T. R. Mass 





Turret Machines 


(See Lathes, Horizontal Turret) 


Turrets, Tool Post 





Wis 


Phoenix Mfg. Co.—Eau Claire, 





Unions, Pipe 


Dart Mfg. Co., E. MI Providence, KR. I 





Universal Joints 
Bausch Machine 
Springfield, Mass 


604 Wason Ave., 





“Tool Co. 














Boston Gear Works—Norfolk Downs, Mass. 

Gray & Prior Mach. Co.—Hartford, Conn 
Mutual Mach. Co.—27 Wells St., Hartford, Conn 
Valves 

Watson-Stillman Co.—42 Church §&t., N. Y. City 
Varnishes 

Felton, Sibley & Co., Inc.—136 N. 4th St., Phila 
delphia, Penn. 

Glidden Varnish Co.—Cleveland, Ohio. 

Moller & Schumann Co.—-Marcy and Flushing 
Ave., Brooklyn, N. Y. Cable Address: Zenithlac 


Branches: Chicago, San Francisco 
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GARVIN 


ERTICAL SPINDLE 
ILLING MACHINES 


Offer special facilities for making gear 
and engine casings of automobiles, rail- 
way car motor casings, box casings and 
frames of special machines, etc., requir- 
ing the finishing of surface joints, spots 
and edges to varying gauge levels and 
widths, permitting the cutter to be 
moved all around the outside of the 
casting, and dropped down inside with 
rapidity and ease, and absolute precision 
of movement. 



















Both table and cross slide are provided with 
accelerated feed in either direction, controlled 
by automatic trips, and are fitted with double 
feed boxes, giving the regular, and a very fast 
feed at will. 








The regular and fast 
feeds are in the same di- 
rection and permits of 
quick jumps over inter 
vening spaces between 
cuts. An interlocking 
arrangement prevents 
both feeds from being 
thrown in at the same 
time. 


Machine has sufficient 
power for a_ 12-inch 
diameter of cutter. 


DIMENSIONS 


Size of Table 25 x OO in, 
Changes of Speed 9 
Changes of Feed 10 
Clearance under Rail 20 in 
Between Uprights ‘3h in, 
Crated Weight 7800 Ibs. 


15 Vertical Spindle Milling Machine 
Use 


No 
Patented May 25, 1909 Code Aspid 


5 Unsold in Lot now going through. 
> Send for Circular No. 219 € 
FOR FURTHER INFORMATION ({ok'warre'ts tinect 


VISITORS WELCOME 








MANUFACTURED BY 


THE GARVIN MACHINE COMPANY 
Spring and Varick Streets 50 Years in New York Citv 
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Clear, transparent, liquid coatings, dry quick, 
hard and elastic; oil proof, air drying or baking 
Trade-marked “Hilo.” 





Vise Stands 


LeBlond Machine Tool Co., R. K.—Cincinnati, O 


New Britain Machine Co.—20 Chestnut St., New 
Britain, Conn. 2008 W. Grand Blvd., Detroit. 








Vises, Drilling Machine 
‘Armstrong Bros. Tool Co.—-315 N. Francisco Ave., 
Chicago, IM. 
Armstrong-Blum Mfg. Co. 
Chicago, Il. 

Cincinnati Milling Machine Co.— 
nati, Ohio. 

Graham Mfg. Co.—Providence, R. I. 

Horton & Son Co., E.—Windsor Locks, Conn. 
Kempsmith Mfg. Co.—Milwaukee, Wis. 


347 N. Francisco Ave., 


Oakley, Cincin- 


Vises, Metal Workers’ 


‘Athol Machine Co.—Athol, Mass. 

Brown & Sharpe Mfg. Co.—Providence, R. I 
Cincinnati Milling Machine Co.—Oakley, Cincin- 
cinnati, Ohio. 

Fulton Mach. & Vise Co.—Lowville, N. Y 
Hammacher, Schlemmer & Co.—13th St 
Ave., New York City. 

Kempsmith Mfg. Co.—Milwaukee, Wis. 
LeBlond Machine Tool Co., R. K.—Cincinnati, 0. 
New Britain Machine Co.—20 Chestnut St., New 
Britain, Conn. 


Reed Mfg. Co.—-Erie, Penn. 
2-9” jaw, stationary or swivel base, stationary 


er swivel jaw. 


and 4th 





Vises, Pipe 





Athol Machine Co.—Athol, Mass. 
Butterfield & Co.—Derby Line, Vt. 
Fulton Mach. & Vise Co.—-Lowville, N. Y. 


Reed Mfg. Co.—Erie, Penn. 
Pin or self-locking, 4%” to 12” pipe. 


Saunders Sons, D.—Yonkers, N. Y. 
Williams & Co., J. H.—35 Richards St., Brooklyn. 


Vises, Planer and Shaper 








American Tool Works Co.—Cincinnati, Ohio. 
Cincinnati Milling Machine Co.—Oakley, Cincin- 
einnati, Ohio. 

Cincinnati Planer Co.—Cincinnati, Ohio. 
Sellew Mach. Tool Co.—Pawtucket, R. 1. 


Vises, Universal Machine 


Becker Milling Machine Co.—Hyde Park, Mass. 
Brown & Sharpe Mfg. Co.—Providence, R. I. 
Cincinnati Milling Machine Co.—Oakley, Cincin- 
cinnati, Ohio. 

Horton & Son Co., E.—Windsor Locks, Conn 
Kempsmith Mfg. Co.—Milwaukee, Wis. 
Skinner Chuck Co.—New Britain, Conn. 








Voltmeters 





Bristol Co.—-Waterbury, Conn 
General Electric Co.—Schenectady, N. Y 
Westinghouse Elec. & Mfg. Co.—Pitttsburgh, Penn. 


Weston Electrical Instrument Co.—17 Weston 
Ave., Newark, N. J 
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Wash Stands and Bowls 
Manufacturing Equipment & Engineering Co. 209 
Washington St., Boston, Mass. 








Washers 





Kales-Haskel Co.—Detroit, Mich. 





Welding, Electric 


C & C Elec. & Mfg. Co.—Garwood, N. J 














Detroit Electric Welder Co.--253 Lafayette Ave., 
Detroit, Mich. 

Toledo Electric Welder Co.--4100 Langland St., 
Cincinnati, Ohio 

Welding Machines, Electric 

C & C Electric & Mfg. Co.—Garwood, N. J. 
Detroit Electric Welder Co.—253 Lafayette St., 
Detroit, Mich. 

Toledo Electric Welder Co. 1100 Langland St., 
Cincinnati, Ohio. 

Welding Machines, Oxy Acetylene 
Davis-Bournonville Co.—Jersey City, N. td at 
Dyer Apparatus Co.—-155 Brookline St., Cam- 


bridge, Mass. 4 Scrubbs Lane, London, N. W. 

International Oxygen Co.—115 Broadway, N. Y. 

Imperial Brass Mfg. Co.—1214 W. Harrison St., 

Chicago, Ill. 

Linde Air Products Co.—42nd St. Bldg., N. Y. C. 

Oxweld Acetylene Co.—Chicago, IIl. 

Prest-O-Lite Co., Inc.—Indianapolis, Ind. 
Branches in principal cities. 

Searchlight Co.—1022 Karpen Bldg., Chicago, Il. 


Welding, Oxy-Acetylene 








Davis-Bournonville Co.—Jersey City, N. J. 

Dyer Apparatus Co.—155 Brookline St., Cam- 

bridge, Mass. 4 Scrubbs Lane, London, N. W. 

Imperial Brass Mfg. Co.—1214 W. Harrison St., 

Chicago, Il. 

International Oxygen Co.—115 Broadway, N. Y. 

Linde Air Products Co.—42nd St. Bldg., N. Y. C. 

New York City. 

Oxweld Acetylene Co.—Chicago, IIll. 

Prest-O-Lite Co., Inc.—Indienapolis, Ind. 
Branches in principal cities. 

Searchlight Co.—1022 Karpen Bldg., Chicago, Il. 


Welding Wire 

Swedish Iron & Steel Co.—12 Platt a. N. ¥ c. 

Wheels 

Clark Co., Geo. P.—Windsor Locks, Conn. 
Castor or truck wheels made of iron, rubber or 


fiber. 
Wire, Asbestos Covered 




















D&W Fuse Co. Providence, R. I 


Wire-forming Machinery 





Automatic Machine Co.—Bridgeport, Conn. 


Wire, Music 
Hammacher & Schlemmer Co. 
Ave., New York City. 


Wire-Straightening Machinery 


Shuster Co., The F. B.—New Haven, Conn. Ca- 
ble Address: Adt, New Haven. 





13th St. and 4th 
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Sizes, about 100. Capacities—Round wire, 1 in. 
and smaller, squares, hexagons, 1 in, and smaller, 
flats, 2”x\%” and smaller, strip metals, 3”x\”, 
sheet metals 14”x.065”. 

Some take the metal from the coil, straighten 
and cut to accurate lengths, others straighten 
only, either the coils or bars, 


Wood-Working Machinery 











Greaves, Klusman Tool Co.—Cincinnati, Ohio. 
Seneca Falls Mfg. Co.—687 Water St., Seneca 
Falls, N. Y. 





w renches, Drop Forged 





Armstrong Bros. Tool Co.—315 N. Francisco Ave , 
Chicago, I. 

Billings & Spencer Co.—Hartford, Conn. 
Billings, Hartford. 

Crescent Tool Co.—Jamestown, N. Y. 
ame Twist Drill & Machine Co.—New Bedford, 
Mass. 

Page-Storms Drop Forge Co.—Chicopee, Mass. 
Whitman & Barnes Mfg. Co.—Akron, Ohio. 
Williams & Co., J. H.—35 Richards 8t., Brook- 
ae, m 


Cable : 





Wrenches, Machinist 
Bemis & Call Hardware & Tool Co.—Springfield, 


Mass. 

Coes Wrench Co.—Worcester, Mass. 

Crescent Tool Co.—Jamestown, N. Y. 

Hammacher & Schlemmer Co.— 13th St. and 4th 

Ave., New York City. 

Moore Drop Forging Co.—333 Birnie Ave., Spring- 

field, Mass. 

Page-Storms Drop Forge Co.—@Ohicopee, Mass. 

Trimont Mfg. Co.—55 Amory St., Roxbury, Mass. 
“Trimo” all steel, 7 sizes, 6” to 21” inclusive ; 

narrow for close quarter work, 12” size only with 

nut guard. 

Whitman & Barnes Mfg. Co.—Akron, Ohio. 

Williams Co., J. H.—35 Richards St., Brooklyn. 








Wrenches, Pipe 


Bemis & Call Hardware & Tool €o.—Springfield, 
Mass. 

Crescent Tool Co.—Jamestown, NW. Y. 
Page-Storms Drop Forge Co.—Chicopee, Mass. 
Trimont Mfg. Co.—55 Amory St., Roxbury, Mass. 
Cable: “Trimo.” 

Eight sizes, 6” to 48” inchasive in steel han- 
dies; 4 sizes, 6”, 8”, 10”, 14” in wood handles, 
all with nut guards and steel frames; also made 
narrow for close quarter work, 3 sizes, 6”, 8”, 
and 10”. “Trimo” chain wrenehe, 7 sizes, taking 
pipe from %” to 12”. 

Wells & Son Co., F. E.—Greenfield, Mass. 
Williams & Co., J. H.—-35 Richards St., Brook- 
lyn, N. Y. 








Wrenches, Ratchet 


Pratt & Whitney— Hartford, Conn. 
Williams & Co., J. H.—35 Richards St., Brook- 
lyn, N. Y. 








Wrenches, Tap 


Bay State Tap & Die Co.—Mansfield, Mass. 
Butterfield & Co.—Derby Line, Vt. 

Card Mfg. Co., S. W.—Mansfield, Mass. New 
York Office: 62 Reade St. Cable: Card, Mansfield. 
Horsfield and Card tap wrenches, all sizes. 
Carpenter Tap & Die Co., J. M.—Pawtucket, R. I. 

Wells Bros. Co.—Greenfield, Mass. 








Un 


POT cag 





Only Reliable Products Can 
Be Continuously Advertised 
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Metalite 
Cloth 


“HANDY 
ROLLS 





50 yard lengths 
on spools, widths 
from } to 23 
inches. Grades 


Nos. 000 to 3}. 








——— ee | 











Metalite Cloth is intended primarily for metal finishing work and put up in this manner 
is not only exceedingly handy for general use but is also exceptionally economical, as the 
operator is not disposed to clip off more than he needs for immediate use and under the 
old method of tearing up full sheets, large quantities were too frequently wasted. 


Ask for Booklet No. 36 on Abrasive Materials. 


HAMMACHER, SCHLEMMER & CO., new york’ "Since 1318" “ith Ave. & 13th St 

















For All Purposes 


Presses Jacks 

Hoists Accumulators 
Pumps Cranes 
Leather Packings Pipe Fittings 
Riveters Intensifiers 


Gauges, Valves, etc. 
Other Southwark Products 


Centrifugal Pumps; Turbo Generators for Direct and Alter- 
nating Current; Turbo Blowers; Turbo Pumps; Surface and 
Jet Condensers with their Auxiliaries; Southwark-Harris 
Valveless Oil Engines, for stationary and marine use (built 
in sizes up to 1000 B.H.P.) 


SOUTHWARK FOUNDRY & MACHINE COMPANY 


PHILADELPHIA 


OLD COLONY BUILDING, CHICAGO Founded 1836 BROWN-MARX BUILDING, BIRMINGHAM 
“FIRST BUILDERS OF LARGE CENTRIFUGAL PUMPS IN AMERICA” 
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Sacramento Shops of the Western 
Pacific Railway 


By Frep H. CoLivin 





tionary while the table and the work are moved by the 


SY NOPSIS—The making and repairing of flue- regular table feed. The link # pivots at the top of the 
heading tools receive too little attention at times, upright JY, the lower end connecting with an extension 
This article shows an economical device for mak- on the tool-carrving block. A. 

ing them right, Stmple methods for making flue- By this means the regular table feed provides a swing- 
cutters, inserted-Llade reamers, stud-boll wrenches, ing motion, so that the beading tool is milled with a radius 
univ’ rsal-joint reamer holders, air-driven punch depending on the distance from the center of the bolt B 
presses and driving-box trucks are shown. There to the outer diameter of the milling cutter. This is an 
are also described a way of back ing of} milling cul- easy method of making new beading tools or of r shaping 
fers without the regular attachment, and a spring- old ones that have become worn, it being necessary only 
handing press made up with air cylinders to give to anneal them before recutting. , 


the necessaru pressure to put the bands in place. 
A SimMeLe FLUR-CUTTER 





The Western Pacific Ry. is one of the new trans The flue-cutter shown in Figs. 3 and 4 is of simple 
continental line connections and has a fair-sized division construction, consisting of the bod 1 having, eccentri 
shop at Sacramento, Calif... which handles the locomotives to the outside, a hole which receives the tool carrier B, 


of this division. The shops are of concrete, somewhat un The holder also has a slot cutting into the hole, through 
usual in railway practice, and seem to have been designed = which the actual cutting tool ( projects. The tool-holde1 


along modern lines in every way. Some of their smaller / is slipped in the body A, and the tool C is inserted 


equipment is particularly interesting, especially the in through the slot. The setscrew ) clamps this in position, 
genious way in whi h the toolroom handles many of its The eccentricity of the tool-holder in A allows the cut 
problems. ter to be turned to the thick side, so that the body can 

One of these is the making of flue-beading tools, which 0 slipped inside the tube. Turning the body in’ the 
form an important part of the boiler-shop equipment direction of the arrow by an air motor or other means 
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FIG. 1. MILLING A FLUE-BRADING TOOL Fig. 2 HOW THE LINKS WORK ON THE MILLER 


Although the beading tool may be roughly described as a allows the point of the cutting tool to come ti contact 
calking tool with a hooked end, it is quite important that with the inside of the tube, the continued turning move- 
the radius of the notch should be correct and that it should oment forcing the tool through the walls of the tube and 


he properly rounded tn each direction so as to prevent the cutting it off clean. The construction and operation are 


possibility of a sharp edge cutting into the tube while — clearly shown by the two views. 
it is being beaded over against the flue-sheet. In too Another toolroom kink is the method of making the 
many cases these tools are simply dressed up with a file large taper reamers shown in Fig. 5. These have high- 


and the standard radius is lost. Figs. 1 and 2 show how — speed steel blades set in a soft- or machine-steel body, 
this work is handled on the milling machine by means — the spiral being secured by heating the blades and fore- 


of the simple fixture shown. ing them into a blank containing a slot of the same spiral 

The beading tool is held in the block A, which is held as the reamer. There is no attempt at using dovetails, 
hy the bolt B in the angle plate C, firmly enough to pre- the blades being easily retained by a simple calking 
vent chatter and yet loose enough to swing on the bolt B. process, as can be seen. In some instances the blades 
The upright DP is bolted to the back vf the milling-ma- have been formed by forcing into the slot in the reamer 


chine knee, as can be seen in Fig. 2. so as to remain sta Lody itself. These reamers have been found very eft. 
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FIG. 3. FLUE REMOVER ASSEMBLED 


cient and are made at low cost. They are used for a large 


variety of work. 
BACKING Orr MILLING CUTTERS 


A simple device for backing off milling cutters is shown 
in Fig. 6. This is not recommended as a manufacturing 
method, but simply for use where milling cutters must 
be made and no backing-olf attachment is available. 

The cutter is held on the stud A, 


the plate B, this being bolted to the faceplate so as To 


which is mounted on 


bring the stud in a sufliciently eccentric position to give 
the desired backing off to each tooth. The arm C is also 
bolted to the faceplate and carries the swinging latch D, 
which is used in indexing the piece to be backed off. 

The backing-off tool is placed in the tool post and the 


cutter moved past this tool by means of the long lever 2 

















FIG LARGE INSERTED-BLADE REAMER 


bolted to the faceplate, as shown, ‘This simply moves 
one tooth past the backing-off tool, the tool shown in the 
illustration being merely to indicate the position with re- 
itself. 


backed off, the cutter is 


lation to the cutter and not a backing-off tool in 


\s soon as one tooth has been 


loosened on the arbor, indexed around to the next tooth 


FIG. 4. PARTS OF THE FLUE REMOVER 
by means of the latch D, again locked in position on A, 
and the next tooth backed off by swinging the faceplate 


back and forth by means of the lever £. 
SIMPLE Stub WRENCH 


A substantial stud-bolt wrench is shown in Fig. 7. This 
consists primarily of the holder A, which is a piece of 
boiler plate doubled up to form a sort of yoke and having 


The 


outer hole is made large enough to clear the stud on 


two holes drilled through both ears, as shown. 


used, and the smaller, to receive the 
pin B on which it swings. The end of the wrench handle 
is curved eccentrically to the pin B and has teeth cut on, 


which it is to be 


as can be seen at C. In use, it is only necessary to swing 
the head A so that the teeth C are clear of the opening, 
drop the hole over the stud to be either tightened or re 
moved, and pull on the handle D, which forces the teeth 
into the body of the stud, giving an exceptionally good 
grip. These are being used in various sizes and have 
the advantage of being both simple and economical. 

Fig. 8 shows a method of driving reamers in a radial 
drilling machine by means of a universal joint, which ob 
viates all tendency to throw the reamer out of line with 
the hole being reamed. The upper member of the uni- 
versal joint A carries a taper shank that fits the drilling 
machine spindle. The lower end carries a substantial two- 
jawed chuck &B, that firmly grips the square of any reamer. 
This has saved the necessity for much hand reaming, and 
its use is being extended wherever possible. 

Fig. 9 shows an interesting punch press that has been 


rigged up for punching sheet-metal pieces such as shown 








FIG. 6. BACKING OFF A MILLING CUTTER 
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FIG. 7. A SIMPLE AND SUBSTANTIAL STUD WRENCH 
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FIG. 8 UNIVERSAL JOINT FIG. 9. AIR 


REAMER DRIVE 


at Y. 
together by a tie-rod at each corner and held in position 


This press consists of a base and top plate, leld 
against the wall by the support (. The air cylinder con 
sists of a short piece of extra-heav\ pipe tapped at each 
end, the lower end carrying the piston rod that operates 
the ram VY. The subpress B is placed on the anvil # 
und the sheets fed through as in any punch press, This 
makes a compact arrangement for this kind of work and 
can be easily used with any type ol subpr ; die, as that) 
be desired. 

The handling of material is always an interesting prob 
lem, and Fig. 10 shows a form of truck which has been 
useful in handling driving boxes. This consist 
1, the end bent at B to vo 


between the driving-box flanges and pick the box Frome thi 


found 


of a flat bar. rivht angles as at 


tHoor, as well as to support it endwise while it is bein 
wheeled to any desired position in the shop. 


The cross-handle ( and the round portion comnectis 


the flat bar are welded in place, and the axle DY with 
the wheels at each end, complete the truck. It is not 


expensive to make and allow heavy driving boxes to 


he handled very easily. 


The banding of heavy leaf springs, such as are used in 


locomotives, is not an easy matter unless convenient 
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CYLINDER 


PRESS 











HANDY TRUCK FOR 
BONES 


FIG. 10 
DRIVING 


PUNCH 


clamping methods are at hand for forcing the diferent 


leaves together while the band is being put in place. In 
order to facilitate this work the banding machine shown 
in Big. 11 


The spring ts first clamped together in a suitable press 


has been devised and built. 


as is usual in this work and then brought to the banding 
The 


welded, is slipped ovel thr eenter of 


press heated band, which has been previousl 
the spring and thi 

The band is then 
tnieans of the two rams 
Band PD. 
the links @ providing 
onthe ram F, This 


Lime and is giving good satis- 


Whole thing placed In the press shown. 
squeezed tightly on tin 
l and F, controlled by 
The latter acts through the lever # 


this lever and actin 


spring by 


Which are cvlinders 


the fulerum for 


} 


been rm tise for some 


hile tion 
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itxports of Machinery from the 
United Kingdom 
By T. W. 


Ciure 


The table on p. 620 gives a statement of the values 


of the exports of machinery from the United Kingdom 
lor the period beginning with July. 191 and ending 
1915. These 


from the reports issued by the British Board of Trade. 


with June, fivures have been gathered 


It is necessary to point out, first of all, that the “lai 
fication of machinery is official, and that while stationary 
steam reciprocating and turbine engines, together with 


combustion engines, form part of the section 


internal 
*Unenumerated” in the prime movers, engines for aéro 
planes, motor cars and motorcycles are not included, 
motor cars and motorcycles and 
official 


aéroplanes, airships, bal 


while similarly cycles, 
included at all under the 
The 
loons and parts exported during the period under review 
C310.750 


ther 


heading of 


parts are not 
machinery. 
were valued at ($1,553,650), 

The figures do not include anything for Government 
stores or for goods bought I) the British Government 


and shipped on Government vessels, 
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The effect of the war will be clear from the statement 
that during the year 1914 the total value of the ma- 
chinery officially known as such produced in and ex- 
ported from the United Kingdom was £31,353,218 ($156,- 
766,000), this total including figures for five months of 
the war, whereas the total for the year ending with June, 


1915, with eleven months of war, is but £26,569,028 

($1352,8 15.000). 

Prime Movers (Except electrical) 
Rail locomotives £2,981,801 
Road locomotives, etc 1,200,863 
Agncultural engines, etc 405,513 
Pumping machinery 472,349 
Ww ndane machinery 11,243 
Unenumerated 

Electrical machinery 

Agricultural machinery 

Boilers. . . 

Machine tools i 

Mining....... 640,25: 

Sewing machines complete 159,971 

Sewing-machinery parts 1,341,585 

lextile 3,423,076 

Typewriters complete 17,942 

lypewriter parts 8,462 

Cycles and parts thereof, other than motorcycles and parts thereof 1,121,143 

Motor cars, chasses and parts 2,917,239 

Motor cycles and parts thereof 864,242 

Unenumerated 4,848,192 


Total.... . £26,569 ,028 

Very few people in Great Britain outside official circles 
will be satisfied with the figures as they are presented. 
They do not compare well with statements of other coun- 
tries, and as more than once pointed out, machine tools 
known as such officially in Great Britain are restricted 
entirely to certain classes and to be entered under this 
heading must be belt-driven. 


& 
Machining a Rotary Oil Pump 


By ALBert TURNER 


In Fig. 1 is shown the end plate of a rotary oil pump. 
The operation to be performed on this piece was to cut 
the three semicircular grooves A so that they were ex- 
actly the same distance from the hole in the center. The 
function of these grooves is to give the travel or lift to 
the plungers of the pump. As these pumps are made only 
in small quantities, no rig of any description had been 
made to cut the grooves out accurately, they only being 
chipped and filed. 

To machine out these grooves we had the rig 
shown in Fig. 2. The only machines we had available to 
do the job with was a small sensitive drilling machine and 
an old brassworker’s lathe which had a capstan tool-post 
The rig consisted of the 


made 


mounted on a compound slide. 
A socket A was made to fit into one of 
The socket was bored out to re- 


following parts : 
the holes of the capstan. 
spindle B, which was made a running fit in the 
also a running fit on the large diameter of the 


ceive the 
hole and 
socket C. One end of the spindle was screwed to receive 
the nut and washer ). This nut and washer when tight- 
ened up on the spindle just left the spindle free to rotate 
in the socket without any end play. The opposite end of 
the spindle at E was made a good fit in the hole of the 
pump end plate and screwed so that it could be tightened 
up on the spindle. When the socket is tightened up in 
the capstan hole the end plate may be revolved through, 
the spindle being left free to rotate in the socket, ete. As 
will be seen, all the grooves in the end plate are of differ- 
ent lengths, so that the backward and forward move- 
ments of the end plate when being revolved must be con- 
trolled to get the correct length of groove. Two bent clips 
F with long slots in them to allow for adjustment were 
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bent to suit the outside diameter of the socket to which 
they could be fastened by setscrews G. A pin H was fixed 
into the spindle in the face shown to work between the 
clips, so that the spindle is only allowed to travel the dis- 
tance that the two clips are apart, less the diameter of 
the pin. The grooves are cut in the following manner: 
The end-plate is tightened up on the spindle end £ with 
the face of the boss against the face J. The spindle is 
then moved round until the pin // comes against one of 
the stops F. The stop is then tightened in position by 
the setscrew G. A piece of round steel is fixed in the 
self-centering three-jaw chuck, with its ends tapered to a 
fine point. The cross-slide is then adjusted until the face 
of the end plate is quite close to the point of the steel 
and the centerline of the grooves is in line with the point. 
As the pin // is against one of the stops the socket in 
which the spindle revolves is turned round until the point 
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FIG.2 THE DEVICE USED 
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FIGS. 1 AND 2. FIXTURE FOR BRASS-WORKING LATHE 
DEVISED FOR MACHINING ROTARY OIL PUMPS 


of the steel coincides with one of the dots K from which 
ithe radii of the grooves are struck. All that is necessary 
then is to adjust the other stop until the end plate travels 
round the other dot at the opposite end of the groove. 
This then allows the end plate to move round a portion 
The socket is then 
tightened in the capstan and the cross-slide locked. A 
rose reamer A is then fixed in the chuck in place of the 
piece of pointed steel, and the tap slide may be fed up 
the tool until it cuts the depth of the groove. As the end 
plate is free to revolve the length of the slot by the spindle 
being free in the socket, all that is necessary is to hold 
the end plate by the top bosses B (Fig. 1) and move 
it round the length of the slot. When one slot is finished 
the end plate is loosened on the spindle and turned round 
on the spindle and the operation repeated. The rig is 
being used in the shop of the Bryan Donkin Co., engi- 
neers, Chesterfield, England. 


of a circle from one dot to the other. 


x 

Rusting of Small Parts can be prevented by coating with 
a mixture of equal parts of rosin, petroleum and hard oil 
(vaseline). Allow the mixtuer to cool and apply only after 
the parts have been thoroughly cleaned and dried. 
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Munitions in the Small Shop 


By Joun H. Van DEVENTER 





SY NOPSIS—The European nations in search of 
war material place their orders with large and 
well-known shops. These, in turn, are forced to 
sublet certain portions of their work to smaller 
shops. The machine shop employing 20 men or 
less, while it has not entered very widely into 
these activities, is interested in the subject of 
munition making. There are many such shops in 
the United States, and their combined capacity 
could not be overlooked in case of necessity. In 
this article the relation of the small machine shop 
to munition making is considered. 





“This talk about war orders and big profits gets my 
goat!” exclaimed Jerry Finlay, of the Roxbury machine 
shop. “To read the think that 
all the kings, dukes and other noncombatants of Europe 
were hurrying over to this country with satchels crammed 
full of orders. You would think that if a man had a 
shop and machines and machinists to run them, all that 
he had to do was to put out his hand and take in a gilt- 
edged contract. Why, there are 25 small shops in this 
town, each one of them able and willing to handle a war 
order, and the closest they can get to it is the anteroom 


newspapers you would 


of some broker’s office !” 
Big Orpers Go To THE Bia SHOPS 


Friend Jerry was not quite right in his statement, al- 
though it was true about the shops in Roxbury; for 
there are small shops that are working on munition con- 
tracts. The small shop, however, is naturally the last 
to feel business of this kind, which starts with the big 
plants capable of turning out great quantities of material. 
Those that have munition orders to place are dealing 
with large concerns only, for they have not the time, nor 
can they take the trouble, to hunt out the smaller plants. 
They must leave this to those that take the original con- 
tracts, who may in turn sublet certain parts of their work 
to small shops in the neighborhood. 

A cardinal principle in manufacturing for profit is 
to make the largest possible percentage of the purchase 
price find its way into the welcoming recesses of the 
strong-box. The canny firms that have made direct con- 
tracts are practicing this policy to the letter, and this, 
no doubt, is why newspaper reports of the amount of 
money to be made in munition manufacturing are sadly 
at variance with the balance sheets of some that take 
subcontracts. 


INFLATED Reports or War Prorits 


Another reason why the small munition-making shop 
is likely to fall short of its anticipated margin is be- 
cause it tries to do something for which it is not fitted. 
Take for illustration a small shop that has a dozen lathes 
and that takes a subcontract for turning shrapnel cases. 
It must go through the same motions to do this work as 
a shop ten times as large; in other words, it must main- 
tain similar kinds of indirect expense, such as shop in- 


spectors and the like. Jigs and fixtures must be made, 


and while the first one in the small shop may cost no 
than the 
using so many of these of a similar kind, is able to manu 


more first one in the large shop, the latter, 
facture them, whereas the small shop must build one or 


f cartage and shipping is 


two at a time. The expense « 
relatively greater, and altogether, the percentage of ex 
pense in the small shop that tackles a job of this kind 


is much higher, to say nothing of its labor costs. 


GETTING Out or THetr FIELD 


It was pointed out in the first article of the small 
shop series that the field of the little shop is distinct 
from that of the big one. The small shop that attempts 
to do what the large shop can do better is certain to 
find that it will come out of the deal with less profit 
than the big shop, if it makes any at all. The immense- 
production war orders and even the subcontracts are most 
suitable for the large shops—that is as far as the actual 
production of the munitions themselves is concerned. 

There is much profitable work, however, that goes 
hand in hand with the large orders, some of which may 
he done to advantage by a small shop. I was in a knife 
shop recently whose owners are experts on the handling 
of high-speed steel. They are making a nice profit and 
developing a new field in furnishing high-speed boring 
cutters for shell ready 


work, all hardened, ground and 


to use. This kind of work is something that this shop 
can do much better than nine large ones in ten, and 


the orders that they have received for these goods are 
proof that large shops appreciate this fact. 
GOING AFTER A SUBCONTRACT 
Another reason why some subcontracts have not been 
found profitable is because of the great variation in 
are let. These 
sublime. There is a 
Peterson tell the 
fact, if 


prices at which they prices range, so to 


speak, from the ridiculous to the 
for this, and | 


Tom has a pretty good-sized shop; in 


reason will let ‘Tom 
story. 
can hardly be classed as a small one, for he works 50 
men and has in his shop some 30 ‘lathes. His experi- 
ence, however, will serve to illustrate what the man that 
goes after a subcontract on this line of work is up against. 

“Work was pretty slack in my shop the first part of 
this year,” said Tom, “and | read so much about these 
shrapnel orders that I thought I’d go after one myself. 
that it 


direct, because the big 


I knew wouldn’t be anv use to trv for an orde 


fellows won’t look at a man un- 
less he has a shop capable of producing several million 
shells a year. But I knew that the Blank Machine Shops 
down the state had taken a big order and were subletting 
the machine work on 3-in. shells, so | went down to see 


their manager. 


A Human INTERROGATION PoINT 


“When it came to asking questions that fellow was the 
limit. I had to prove to him that I wasn’t a speculator 
or promoter and that I had a shop of my own, and even 
then the questions that he fired at me would fill a good 
sized book. After I told him how 


and the class of work that I had been doing and proved 


many machines IT had 
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to him that I had worked to limits a good deal closer 


than were required in this case, I thought it about time 
to ask a couple of questions myself, 
| interrupted, ‘I think I have proved to you that I am 
able to deliver 10,000 of these cases a month. Now | 
want to know what there is in it for me; in other words, 
at what price are you subletting them.’ Say, the way 
that fellow acted, you’d have thought that I 
sulted 
any prices on subcontracts. 


had in- 


‘Price? he exclaimed, ‘we’re not making 


You fellows are doing that. 


him. 


(iive me a figure on what you will do them for, and Vl 
tell you pretty quick whether you get the contract or not.’ 


BLIND BrippInc ror New BusiINgEss 
‘| told him I would have to figure on it a bit and 
went home. The more I figured on the job, the madder 
I got. Here were these chaps, who were assured of their 


contract price, trying to get the little fellows to fight 


None 


each other for subcontracts on a competitive ests. 


of these little fellows had done this kind of work be 
fore or knew what they were up against, and some of 
them did not know how to estimate the cost properly. 


“T made up my mind that T was not going to be one 


of the fellows to ‘hold the bag’ so after [T had figured 
a liberal cost and a good fat profit, I added 250. for 
eood duck and submitted my figures. [did not get the 
contract, but as work in the regular line has preked up 


in good shape, Tam quite pleased that [ didn’t.’ 

It is quite a job to figure the proper percentage of 
overhead on a subcontract of this kind. First, there ts 
an investment in tools, jigs and fixtures that will never 
The first cost of these must 
Then 
ter of machine-tool depreciation there is a point. that 
When a man 


he of use for anything else, 
be absorbed by the business in sight. in the mat 
often gets by the unsuspecting shop owner, 
takes a contract of this kind it means jump in and dig. 
He gives his men prices that make them shove the ma 
chines for all they are worth. The ordinary machine 
tool put on shell work gets old while it is still young. 
There is going to be a large number of second-hand ma- 
chine tools for sale after this war is over, but if it doesn’t 
stop pretty quick there won’t be any of them worth 


buying ! 
BRINGING HomME THE BACON AND CHOKING ON IT 


This competitive bidding on subcontracts extends all 
along the line on all kinds of munitions. In New Eng- 
land I heard of a man that had taken a contract for 
making a certain type of bayonet at 60c. each. He had 
gone out and brought home the contract, which reminds 
me of the city fellow that went hunting up in the woods 
and brought a bear back to camp—at least he showed 
the bear the way there and did it at a rate of speed that 
broke all existing The fellow that 
brought the 60c.-bayonet contract home with him when 
last reported was rushing around the state at a great rate 


foot-race records. 


irying to find somebody to take the job off his hands at 
i 0c, each. 

Small shops that are able to turn out accurate jig 
and tool work are reaping a rich harvest. The demand 
for such material is enormous, as those plants that have 
contracted to deliver large orders of rifles and like ma- 
terial are incapable of producing anywhere near the re- 
quired amount of small tools, jigs and fixtures in their 


own toolrooms. 
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Some small shops have taken the overtlow of the auto- 
mobile shops and are turning transmission gears and 
other material that lies within their capacity. Of course 
they are not making 100% profit on this line of work, 
nor do they expect to, and if the truth were known about 
the munition game, one would read less about this 100% 
profit, at least in the shops that are doing the work. 
There are some that have simply taken big contracts and 
then turned them over and that anticipate enormous 
profits from so doing, but these people are not manu- 
facturers but money jugglers. 

As individual units small shops are not fitted to go 
into the munition game except on the special auxiliary 
lines that lie within their capacity. But there is one 
point worth considering and that is the relation between 
the small shop and our own needs for ammunition in 
case the mechanical resources of this country should be 
As independent units small shops 
Properly organized 


taxed through war. 
would not be able to do very much. 


and combined, however, their vast number would make 
them a factor to be dealt with. 
PossStBILITIES OF CoMBINED KEFFOR' 
he sum total of the munitions and materials that 


produced in our small machine shops if pro 


figure. If 


could be 
perly organized, would form a surprising 
would compel those in a certain district getting together 
in the matter of the distribution of work, the handling 
of shipments, and in arranging facilities for inspection. 
It would mean that each shop must perform the opera 
tion that it is best fitted to perform, and doing this would 
knit these small shops together into a producing organi 
vation that would run the large shops a close race in 
effectiveness, 

While the need of small-shop facilities for Americat 
munitions may never arise, it is more or less a matter 
of duty for each small-shop owner to familiarize him- 
self with the methods used in munition making, just 
as the American Machinist considers it a patriotic duty 
to publish the “how” of this art so that our defensive 
resources may be strengthened by the spread. of the in- 
formation. While battles nowadays are fought amid a 
veritable rain of shells, it is quite conceivable that in 
some cases one more shell might have won the victory. 
If in such an event it happened to be a.shell made in a 
smal] shop, its value to the country would be surely as 
great as that of the ones made in our immense factories. 


Extension of Metal—In a paper presented at the Interna- 
tional Engineering Congress at San Francisco dealing with 
forgings it is pointed out that by extrusion of metal is com- 
meant the process of pressing metal, in hot or cold 

through a die or opening of the size and shape 
The metal is usually heated, but some of the softer 
ones are worked cold. This, however, takes consider- 
ibly more pressure compared with what is required when the 
heated On the other hand, the metal by being 


monly 
condition, 
desired 


also 


metal is 


worked harder is improved in strength and structure. Even 
when extruded at high temperature the metal, being com- 
pressed, gets a finer grain with a higher tensile strength. 
Another advantage of this method is that intricate cross- 


given to the material, and the articles pro- 
finish and are so uniform in size that 


sections can be 


duced get a very neat 
the variation is not more than one-thousandth part of an 
inch, or even less. For this reason the extruded metal is 


used without any machining. This method is used in the 


manufacture of pipes and wires of lead, miscellaneous shapes 
in brass, shrapnels of steel, valves for automobile engines of 


high-grade steel, rods, etc 
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Manufacturing British 4.5 High- 
Explosive Shells--VII 





SYNOPSIS—The shells now receive the finishing 
touches. The copper bands are pressed on, the 
shells varnished inside and baked, the copper bands 
turned, the shells subjected to the final inspection 
and painted, the plugs luted in, and finally, under 
the supervision of the inspector from the shell 
committee, are packed two in each case. 





The next operation, banding, is done in a self-contained 
banding plant located in that part of the works where 
the rest of the finishing operations, the final inspection, 
varnishing, painting, packing and shipping are done. In 
Fig. 68 at A is shown the triple cylinder hydraulic pump 
which supplies the accumulator B. The accumulator de- 
livers the water to the banding press at 1500 |b. per sq.in. 
The pump is belt-driven from an electric motor. The 
water supply is drawn from the tank C, which is served 
by the city water supply when “make-up” water is re- 
quired. As the discharge from the banding press empties 
into the tank C, the water is therefore used over and over 
again. The wire rope D leads over pulleys and on the 
other end carries a weight supported above the center of 
the accumulator. When the accumulator is forced up it 
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FIG. 68. HYDRAULIC PLANT FOR BANDING 


lifts the upper weight, which permits the lower weight £ 
to drop and shut off the water suction cock 7. When 
the accumulator descends, the upper weight, being greater 
than the lower weight, opens the suction cock F. 
PLACING AND COMPRESSING THE CopPER BANDs 
The copper bands shown in Fig. 70 are large enough 
to just slip over the base of the shell. They are sheared 
from drawn-copper tube or parted from copper cups thick 
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2. A. SUVERKROP 


in the wall. They are narrow enough to just enter the 


driving band groove. The operation of banding is similar 
to the method employed lor shrapnel. This was so thor- 
oughly covered by Mr. Van Deventer on page 538, Vol. 
12, that it need not be repeated here. The press designed 
and used in the Allis-Chalmers works is entirely different 
from that shown in the article referred to. As there are 
many banding presses of this type in use for both shrap- 
nel and high-explosive shells, a description will not be 
out of place. 

flange A, Figs. 69 and 70, is 
part of a single steel casting which constitutes the matin 
B, spaced 


These pistons have 


The ring-like vertical 


body of the machines. It carries six pistons 


60 deg. apart, around its inner face. 





PRESS 


HYDRAULIC BANDING 


FIG. 69. 


The forward end of each piston is pro- 
vided with a hydraulic cup leather. A %4-in. hydraulic 
Branches D lead from 


no movement. 


pipe C surrounds the steel ring A. 
it through each piston, as shown in Fig. 70. 

Mounted on the stationary pistons B are six movable 
cylinders FE. Their movement is 
caused by the water (under 1,500 |b. per sq.in. pressure ) 


forward or closing 


entering through the pistons B. Their return, when the 
pressure is shut off, is assured by the heavy helical springs 
F’, of which there are two for each cylinder. 

The forward end of each cylinder has a lug G. A tap 
bolt /7 passes through a clearance hole in G and is screwed 
into the rectangular banding punch 7. The duty of the 
tap bolt /7 is to withdraw the punch / after the band is 
closed. The pressure of banding is taken by the head of 
the evlinder and not by the tap holt. as the latter would 
be too weak for the The punches I slide in 
rectangular slots in the central hub J and are kept from 


purpose. 


lifting by a plate A secured by cap screws to the hub //. 
The inner ends of the punches are hardened, and shal- 
low rectangular grooves are cut in them to hold the copper 
bands. 
The handing press is placed on the floor and is not 
nearly as inconvenient to operate as might be imagined. 
The operating valve is controlled by the lever L. At M 
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is the inlet and at .V the discharge to the supply tank. At 
0 isa shell which has just had the band closed on it. 

Their output is 
the shells are 


Two men are employed on this job. 
about 5) shells 
stamped as shown in Fig. 71. 


The bases of 
The 


done with hand stamps, but later on will be done in a 


per hour, 


work is at present 


drop press, Which with the die is shown in Fig. 71. 


SHELLS INsIDI 


VARNISHING THI 


The interior surface of the shells must be entirely free 
from rust and dirt and coated with copal varnish. It is 
specified that the varnish shall be made from pure gum 
copal and shall be baked on at 300 deg. F. for eight hours. 
table. The shells 
After all 


blown out with an air blast the shell is passed to the 


shows the varnishing are 


Fig. 72 
first handled by the operator at A. dust is 
The brush is provided with bristles at the 
Lin. from the end. A 
the the 


varnisher at B. 
end and along one side for about 
nose of 


thin sheet-metal bushing is inserted in 


shell to protect the threads in the socket from the varnish 
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COPPER DRIVING BAND 
225-TON PRESS FOR VRESSING COPPER 
ON SHELLS 


BANDS 


FIG. 70 


and prevent them from being filled up. The operator, 
having first inserted the sheet-metal bushing D in the 
nose of the shell, dips the brush in the varnish pot C and 
inserts it in the shell. The shell is then rolled bac kward 
the table, the 
heing reciprocated so that the varnish covers the whole 
When complete, the shell ts 


The excess varnish collects in the base 


and forward on the brush in meantime 


‘inner surface of the shell. 
stood on its base. 
and is removed with a brush before the shell goes to the 
oven. The varnish must be made from a high grade of 


\frican copal gum. The only metallic impurities per- 


mitted are: Not more than 0.5 per cent. of manganese ; 
lead calculated as metallic lead (Pb) not to exceed 0.05 
per cent. ; copper not to exceed 0.1 per cent. Preparatory 
to passing the shell to the man at A, the boy at F cleans 


out the grub screw hole in the socket, using a tap for the 


purpose. 
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The shells are now loaded on the iron trays shown in 
detail in Fig. 54. These are then placed on trucks and 
run into the baking oven shown in Fig. 73. There are 
two of these ovens. Three of their sides are lined with 


live-steam pipes. To bring the ovens to the desired tem- 








MiG. 7h STHEEL DIE FOR STAMPING BOTTOM OF 4.5-IN 
HOWITZER SHELLS 
perature  electrnr heaters were hecessary, With the 


urrangement 300 deg, F. is readily 


shown the speerfied 


attamed and ts maintained for the required & hr. 


TURNING THE CopreR Driving BAND 


The copper driving bands are turned On a special lathe 
which has been evolved from one formerly used for wind- 
ing electrical apparatus. Three tools are employed as 
shown in Fig. 74. Details of the lathe are given in 
Fig. 75. 

The photograph from which Fig. 74 is reproduced was 
laken before the band-turning attachment shown in Fig. 
75 had been completed. Discrepancies will therefore be 
noted when viewing Figs. 74 and 75. 

The shell A is held in a special universal chuck with 
extra-long jaws. The rear end is supported by a cup 
center B mounted on the tail spindle, shown in detail 
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BANDING 


OPERATION 21 


Machine Used—Hydraulic banding press A 
Special Fixtures and Tools—None. 
Gages—None 


From one machine and two men, 45 shells per hr 
Figs. 68, 69 and 70. 


Production 
References—See 


Beneath the center of the lathe is the first 
This tool is run lengthwise of the 


in Fig. 75. 
rough-turning tool C. 


lathe. The rough form-turning tool is mounted in front 
at D. By referring to Fig. 75 it will be noted that the 


crossfeed screw F is provided with miter gears F and G, 
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which transmit motion to the screw //7, which actuates the 
rough-turning tool (. The tool block / is so located 
with relation to the tool block the 
turning tool (, and both of them with relation to the 


carrying rough- 


rough copper driving band on the shell, that the tool 


(traverses across the copper band and = rough-turns 








FIG. 72. VARNISHING TABLE 


it before the rough forming tool J) begins to cut. 
At the back of the lathe is the finish-forming tool 


J, which is carried in a vertical slide and is actuated by 
the hand lever K. 

It will be noted that the design of fixture shown in 
Fig. 75 provides a roller steadyrest to support the shell 














OVEN 


FIG. 73. VARNISH-BAKING 


close to the copper band. However, the cup center is quite 
satisfactory, and one man can turn about 20 driving 
bands per hour. 

In Fig. 76 are shown the tools for turning the copper 
bands. They are made of high-speed steel and milled in 


12-in. lengths. In this illustration are also shown the 
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millmg cutters and the forming tools with whieh th 


milling cutters were made. 
In Fig 


o 


77 are illustrated the gages used during and 
after band turning. Their application is apparent. 
In Fig. 78 


work in the final inspection department. 


are shown the government Inspectors at 


When a prool 


WITH AIR-BLAST FOR CLEANING 

shell has bee  sele ted, passed through the various han 
facturing operations to rapid completion and submitted 
for proof, the final examination of the other shells Wn the 
lot is proceeded with in the usual way without waiting 
The 


10 OZ.. with an allowance ol plus 


for proof results from such shell. finished shells 


»? Th. 


weigh 27 2 or minus 


| OZ. The Inspection operations ror the final inspection 


are enun rated in Table 2. She IIs whi ly are found Corl 


TABLE 2. INSTRUCTIONS FOR FINAL INSPECTION OF 4.5 HIGH 
EXPLOSIVE SHELLS 
No. of Per Cent 
Opera to Be 
tie Operation Done 
13 Testing base plate for looseness 100 
14 Screw gage, fuse hole, high and low 10 
15 Examination of threads in fuse hol 1m) 
16 Depth of recess fuse bush 
17 Diameter and angle of rece ss 
IS Internal examination for flaws and varnish 1 
19 Weight 100 
20 Width of driving band and distance from bas 1 
| Form of driving ban 100 
22 J)istance of fixing screw hole. 1m) 
errations on driving band 1) 
Oo 


24. Hammer test, driving band 
25 Center punch test driving band 


As required 
100 


26 ~=Ferm and radius of head 
27 Concentricity and cylinder gage 1 20 for oncentricity 
overall 20—shells for fixed ammunitior 100 


28 Length 


29 Plug gage, plain part of socket 100 
30 Examination of markings en body and hase 1H) 
31 Examination for cast and code number 10) 
{2 Diameter of driving band, high and low Th 
33 Diameter of rear part of driving band 1 
4 Stamping work marks, ets 
35 Greasing and fixing plugs and setscrews 100 
100 


3) «6 Ring gage, diameter over paint 


* This test will be made by the inspector in the open shop as soon as the base 


plate has been inserted and machined off 
rect are stamped with the inspectors’ work marks in the 
1] 


A work mark is placed immediate ly below the fuse-hole 
bush or nose of the shell to indicate the correctness of the 


owing manner, as indicated also in Fig. 61: 


fuse-hole examination and gaging and internal examina- 


tion. The serviceable sign is stamped above it to signify 
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FIG. 74. 


the correctness of final examination and external gaging. 
Should the shells provided with fuse-hole bushes be found 
too hard for marking, all three marks may be placed on 
the fuse-hole bush—the British broad 


arrow within a 
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SPECIAL HEAVY-DUTY COPPER-DRIVING BAND-TURNING LATHE 


C in the center—the work mark on its left-indicating cor- 
rectness of the fuse socket and internal examination and 
on its right correctness of final examination and external 


gaging. 


et a 
a 8 
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GAGES USED DURING AND AFTER TURNING THE COPPER-DRIVING BAND 
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The serviceable sign, which is the British broad arrow 
within a C, will not, however, be stamped until results of 
the proof and varnish tests are received. While awaiting 


























OPERATION 22: VARNISH INSIDE 
Machine Used—None. 
Special Fixtures and Tools—Varnish brush A sheet-metal 
bushing B; varnish pot 
(jages—None 
Production—From one man, about 30 shells per hr 
Reference—See Fig. 72 
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ATTACHMENT 


FIG. 75. ATTACHMENT FOR TURNING COPPER BANDS 


the receipt of these the shells may be painted and laid 
out for drying. 

Reports on the preliminary and final inspection are 
kept on forms supplied by the government. 

From each consignment of varnish which the contractor 
proposes to use one-quarter pint is taken by the inspector, 
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put mm bottles supplied for the purpose and forwarded |} 
express to the government analyst. 

Varnish is also scraped from prool and defective shells. 
A sample, at least 14 0z. in weight, must be obtained, and 
this governs five lots of shells. The least delay Is occa 


sioned if the samples are obtained from proof shells. Tl { 
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FIG. 76. MILLING CUTTERS AND TOOLS FOR COPPER 
DRIVING BAND 

contractor is not informed from which proof shell serap 
ings are to be taken. Inspectors insist on proof shell» 
heing submitted with as smooth and dry surfaces as ts 
required for the general run of shells. Any failure on 
the contractor’s part to comply with this results in with 
drawal of the privilege of expediting the completion of 
proof shells. The scrapings are also forwarded by express, 
in the bottles supplied, to the government analyst. 

All samples, liquid varnish and scrapings must be 
( learly labeled. The label for the liquid sample shows the 























OPERATION 23: BAKE VARNISH 

Machine Used None 

Special Fixtures and Tools—Iron trays A, each for 50 shells; 
iron trucks B; steam- and electric-heated ovens; ther 
mometer reading to 300 deg.; clock 

(jage None 

Production—From two ovens, about 400 shells in & ht 

m ices—See Figs. 54 and 73 


firm which suppied the varnish, the firm which received 
it. the amount of the consignment and the date received. 


The bottles containing the scrapings are labeled ‘o sho 
the name of the firm, the lot or lots from which the sample 
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FIG. 78. FINAL GOVERNMENT INSPECTION FOR WEIGHT AND DIMENSIONS OF FINISHED SHELLS 


is actually taken and the lots which will be governed by 
the sample. 

The results of the analysis are reported to the inspec- 
tion office at Quebec, which notifies the manufacturers 
when the lots successfully pass the proof and varnish tests. 

When scraping the varnish from the shell the follow- 
ing points are to be strictly attended to: 

1. The nose of the shell down to 2 in. from the fuse 
hole outside, and the threads, are to be wiped clean with 
a clean piece of rag or waste. 

2. The scraper to be in a polished and bright condi- 
tion, and kept for this purpose only. 

3. The examiner is to have clean hands. 

!. The paper on which the scrapings of varnish are 
collected is to be clean and is not to have been previousl\ 
handled. 

5. To insure that no brass shall be scraped off the fuse 
socket the fuse hole must be protected by a leather or 
cardboard liner, or else the sockets must be removed while 
the scraping operation is being performed on the shells. 








FIG. 79. PAINTING STAND EQUIPPED WITH TURNTABLE 
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FIG. 80. VIEW IN THE SHIPPING DEPARTMENT, SHOWING TYPE OF PACKING CASES USED 
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The shells are next washed with gasoline to prepare 
them for painting. The whole of the body is covered first 
with a priming coat made up of the following ingredients : 
Dry zine oxide free from lead, 9%4 1lb.; boiled linseed oil 
free from lead, 144 pints; terebene free from lead, 114 





























OPERATION 24: TURN DRIVING BAND 
Machine Used—Special lathe. 


Special Fixtures and Tools—Special chuck cup tail-center: 
rough-turning tool A; rough-form tool B; finish-form 
tool C. 


contour gages. 


Gages—High and low caliper gages and 
20 per hr. 


Production—One machine and operator, 
References—See Figs. 74, 75, 76 and 77. 


: 


FINAL GOVERNMENT INSPECTION 














OPERATION 25: 
Machine Used—None. 
Special Fixtures and Tools—Weighing 

stamps and hammer. 
Gages—Complete set to cover all dimensions 
Production—Five men at this writing handle 

spection for about 1,500 shells per week. 
References—See Figs. 61 and 78. 


scales; inspectors’ 


the entire in- 


pints; spirits of turpentine 11% pints. It is of the utmost 
importance that the ingredients employed in paints for 
lyddite shells shall be absolutely free from lead for the 
reason already given. It is therefore required that sam- 
ples of ingredients be submitted to the Chief Inspector 
of Arms and Ammunition, Quebec, for chemical analy- 
sis to guard against the presence of lead in the paint. 
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After the first coat is thoroughly dry in the air the 

second coat is applied. It consists of dry Oxford yellow 

stone ochre, 81% lb.; boiled linseed oil free from lead, 114 




















OPERATION 26: PAINTING 


turntable A 
Paint brush B. 


Machine Used—Motor-driven 
Special Fixtures and Tools 
Gage—None. 
Production 


One man, 40 per hr 
Reference—See i 7 


Fig. 79 


pints; terebene free from lead, 24% pints; spirits of tur- 
pentine, 114 pints. 
The paint is applied to the 


rotates at about 200 r.p.m. on the electrically driven turn- 


surface of the shell as it 












































OPERATION 27: PACKING 
Machine Used—None 

Special Fixtures and Tools—Screwdriver 
Gage—None. 


Production—One man can pack and close about 15 cases 
per hr 
Reference—See Fig. 80 


table A, Fig. 79. The table is controlled by a foot-oper- 
ated switch. One man can paint about 40 shells per hour, 
When the second coat is dry the brass plugs are luted 
and screwed into the sockets, thus completing the job. 








FIG. 81. THE FINISHED 4.5 
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The luting consists of 80 parts of whiting and 21 parts 
of oil, both by weight, kept fluid by heating. The mate- 
rials are to be of the best quality. The oil is 20 parts 
vaseline and 1 part castor oil well mixed before it is added 
to the whiting. 

The vaseline is to be a genuine mineral residue without 
any foreign mixture. It should have a flash point not 
below 400 deg. F. and a melting point not below 86 deg. 
F., and is to be free from solid mineral matter. The castor 
oil must be genuine. The whiting is to be of the quality 
known as “Town Whiting” and is to be free from 
moisture. 

The luting, when finished, must be thoroughly mixed, 
plastic and free from lumps. If on examination of 
sample of 10 per cent. of the invoice it is found that the 
sample does not comply with the specification, all the 
material invoices will be rejected without further exam- 
ination. The luting may be inspected during the manu- 
facture by, and after delivery will be subject to test and 
to the final approval of, the Chief Inspector, Royal 
Arsenal, Woolwich, or an officer deputed by him. 

In Fig. 80 is shown the shipping room. In the center 
is a box packed and ready for inspection before the lid 
is screwed down. Inspection at this stage is in charge of 
a man appointed by the Canadian Shell Committee. He 
sees that each box contains two shells laid “heads and 
tails” and “hefts” the weight of the shells. It is a fact 
that the inspectors in the final inspection can before 
weighing almost invariably guess whether a shell will 
pass the weight requirements. When one takes into con- 
sideration that the total allowable variation is only 6 oz. 
in approximately 28 |b. this is remarkable. In Fig. 81 
is shown the completed 4.5 shell. 

Bs 


Compound Combination Die 


By J. BINGHAM 


The accompanying illustration represents what is 
known as a compound combination die. This die will 
cut the blank and draw a shell as shown in Fig. 1 in 
one operation, without checking or splitting the shell 
on the top edge. 

The die, Fig. 2, is made as follows: A is the punch 


made of one prece of steel which cuts the blank at RB. 
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C shows the shell partly drawn, also the punch D backed 
up ready to eut out the top of the shell. 

In operation after ) has cut out the top of the shell, 
the punch A keeps on descending and draws or edges 
up the shell. On the return stroke of the press ) acts 
as a knock-out and pushes the shell out of the punch 
A. The knock-out must be made a good fit in the punch 
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A and have a good shoulder on the back for guiding 
it; also, the knock-out pin through the center of the 
punch A should fit the hole very closely, which also gives 
D a good guiding unit. 

All parts are hardened and ground. Die £ is threaded 
to suit the inside thread of a piece of pipe which should 
screw on the die at F. This will hold Z£ place and 
at the same time form a stud upon which to put rub- 
ber-plates. At the same time the blank which is cut 
out by punch D will drop right through the die and 
through the tube, and therefore will not interfere in any 
way with the rubber attachment. 

Reaming Connecting-Rod 
Holes 


By E. V. ALLEN 


The illustration shows a way of using an air drill 
while reaming out the bolt holes in locomotive connecting- 
rods. The reamer is put in the hole to be finished and 
the air drill placed on it. A long piece of pipe is then 











REAMING CONNECTING-ROD HOLES 


slipped over one of the handles of the drill. This pipe 
extends through the eye of a special rod, as shown, ‘The 
rod rests in the bolt hole of a nearby connecting-rod anid 
is free to slide up or down according to the movement of 
the air drill in reaming or being raised from the hole. 
eo method is used in the Queen & Crescent shops, Som- 
erset, Ky... and saves considerable time over the usual hand 
wo ad. 
x 


The Strepeth of the Joint produced by autogenous welding 
it is pointed out in a paper on high-temperature flames in 
metal working, has been a fruitful source of discussion in the 
application of the process, and many contentions have been 
advanced as to the necessity of welds of highest tensile 
strength. It was early found that 100 per cent. welds, or, in 
other words, those having a breaking strength equivalent to 
that of the metal itself, could be produced, but the sacrifice 
of elongation and reduction of area materially lessened the 
apparent value of such welds. lresent practice is directed 
toward securing a weld of good tensile strength, as compared 
with the strength of the plate, with high ductility, since 
thereby the service conditions are better fulfilled. The growth 
in understanding of such requirements has resulted in the 
production of methods which, combined with proper appar- 
atus, may uniformly produce these results 
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Machine Tools in Italy 


By Lupwie W. ScuMIptT 





SYNOPSIS—Interest in the possibilities of the 
Italian market as a consumer of machine tools is 
increased by Italy’s entrance into the war. This 
article gives an analysis of the principal Italian 
metal-working districts, tells what is normally 
produced and mentions many of the leading firms. 





The great progress made by Italian engineering dur- 
ing the last few years, while realized by experts, has 
nevertheless not been commonly known ; in fact, it needed 
the rapid success of the Italian automobile industry to 
open the eyes of the public to the fact that the nation 
had become a factor in machine construction. The auto- 
mobile industry, if not the leader among the metal-in- 
dustries of Italy, has nevertheless done a great service to 
the country and its metal industry by drawing the at- 
tention of the world to the growing activity in engineer- 


ing. Since the well-known Fiat car began to gain promi- 
nence, many other Italian automobile concerns have 


sprung into public view. Only such names as Fiat, Rapid 
and Itala of Turin, Zust of Brescia, and Isotta Frachini 
and Bianchi of Milan need to be mentioned to show that 
the Italian automobiles equal in every respect the ex- 
cellent quality of the cars turned out by other European 
concerns. 

A good proportion of the rapid progress of the industry 
may be due to the daring of Italian drivers. They have 
proved to be excellent racing men and have steered their 
cars to many victories. But the fact remains that, to win, 
excellent machines are needful, and the construction of 
such must be credited to Italian engineers. 


AUTOMOBILE MANUFACTURING IN ITALY 


As a buyer of machine tools the Italian automobile in- 
dustry offers the American machine-tool builder about the 
same conditions as the automobile industries of all the 
other European countries. While, however, France, Eng- 
land and Germany have recently started to build smaller 
as well as the high-powered cars, Italy has stuck to the 
high- and medium-powered, the construction of which 
seems to have appealed largely to the imagination of the 
Italian. High-powered cars, however, lend themselves 
much less to standardization than the small ones. Italian 
cars are not as a rule cheap cars, nor has the construc- 
tion ever been taken up on so large a scale as to need 
machines like those used by the large automobile makers 
of this country. Nevertheless there has been a consider- 
able demand for machine tools, especially large during 
the early years of automobile construction in Italy. Auto- 
mobile plants were erected then under boom conditions 
and laid out for a large turnover. This was the time 
when metal-working machines were needed in large quan- 
tities and found a ready market in Turin and Milan, the 
centers of the automobile industry of Italy then and now. 
The progress of that industry, however, has becn a rather 
scattered one. An unexampled development was followed 
by a break in the market. The demand in equipment 
went down in those years and does not seem to have risen 
again to the old height. Now, of course, new prosperity 


has come in consequence of the war, for automobiles will 
play as large a part on the Italian side as with all the 
other combatants. It is therefore very likely that Ital) 
will attempt to increase the output of her automobile- 
making plants considerably during the following months. 

As pointed out already, the north of Italy, the cities 
of Turin and Milan are the main centers of the automo- 
bile industry, and all the large works have settled in 
those districts, whence it is easy to reach such markets as 
France, Germany and Austria, in all of which the Italian 
well introduced. There has 
This accumulation of 


automobile has been also 
been a good market in England. 
automobile plants in the north, however, does not prevent 
the existence of supplementary plants making parts, ete., 
spread over the whole country. Many of these can be 
found in the northeast in the neighborhood of Venice, as 
well as in middle Italy around Terni. 

Generally speaking, it appears that the industry has 
largely favored German metal-working machines, but the 
equipment of leading manufacturers frequently shows 
American machines as well, which proves that the Italian 
manufacturer is not partial to any particular make. The 
manufacturers, of course, have been able to supply them- 
selves with a considerable percentage of the total number 
of metal-working machines used. 


AGRICULTURAL-MACHINERY INDUSTRY 


Another large and promising Italian industry, and one 
which may become—in fact is already—a large user of ma- 


chine tools is the agricultural-machinery industry. This 
can be found practically over the whole country. There 


are large works in the north as well as in the south. 
Italy, of course, still imports a large number of agricul- 
tural machines. The reason for this is not the inability 
of the domestic makers to produce the kind of machine 
required, but rather in the rapidly growing demand which 
outdistances the Italian supply. Agricultural machines 
are now in use, not only everywhere in Italy proper, but 
as well on all the islands, especially in the great agricul- 
tural districts of Sicily, the granary of the Romans. 

American machine-tool builders will see without doubt 
the great advantages offered by an increase of agricul- 
tural-machinery building as well as in the increase of the 
use of such machines. Repair works have sprung up all 
over, frequently in connection with agencies for agri- 
cultural machines or small shops making them. In this 
way the conditions in the agricultural-machinery indus- 
try are similar to those in the automobile industry, where 
many of the garages are fully equipped as_ repairers. 
There are a number of the larger agricultural-machinery 
manufacturers in middle Italy; others can be found in 
the south and north. 


GENERAL CONDITIONS IN MACHINERY MARKET 


Conditions in the machine-tool market are well de- 
scribed in a special report made by Doctor Fitzner to 
the Mitteilungen fiir Handel und Industrie in Berlin, 
which has been drawn upon for part of the following local 
description of the conditions in the northeastern and 
middle parts. Several of the largest ports of Italy ar 
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in the north, including such important places as Genoa 
and Venice. The former has recently played a large part 
in the distribution of Italian metal goods to South Amer- 
ica, while Verice has been used with advantage for the 
trade with the near East. The influence exercised by 
Turin on the development of the Italian automobile in- 
dustry has been already mentioned. It remains, there- 
fore, to turn to the eastern part of northern Italy. 
This district, including such cities as Venice, Vicenza, 
Treviso and Udine, has a comparatively large industry, 
with about 4,000 plants and 30,000 employees. Agricul- 
ture and mining consume the product as far as the de- 
mand for the larger machinery is concerned. Three 
thousand locomobiles, for instance, are employed in agri- 
cultural work in that district. The only large iron works 
is that of Ferriere di Udine e Pont Saint Martin, in 


Udine. This establishment covers 300,000 sq.ft. and has 
about 300 workmen. It produces yearly about 26,000 
tons of steel, 25,000 tons o* pig iron and 700 tons of 


iron and bronze castings. 

Iron foundries are to be found mostly at Venice, 
where there are seven, and at Belluno, Padua, Cadoneghe, 
Vigodarzevo, Adria, Treviso. Vittovia, Udine, Chiaviso, 
Verona, Legnago, Vincenza, Arzignano, Breganze, Magre, 
Malo, Monticello, Conte Otto, Pivvene, Chio, Thiene and 
Valdagno. There are in this district 170 plants. Knives, 
scissors and surgical instruments are manufactured over 
the whole district: there are, as well, a number of manu- 
factories of arms---one of these in Piazzola sul Brenta, 
and tiiree in Verona. The district is well known as a 
producer of nails, wire and locks. Tron furniture and 
beds are made in Venice, Beiluno, Padua, Aviano, Pole- 
sine, Udine, Verona, Vincenza, Arzignano, Arsiero. These 
are among the largest consumers of metal-working ma- 
chines as well as the large machinery-building plants, of 
which there are a number in that part of Italy. 


LARGE MACHINE-BUILDING PLANTS 


The Societd Anonima Veneziana Industrie Navali e 
Meceaniche in Venice is one of the large firms. This 
company has a capital of about $500,000, Its plant is 
Like of the 
specialize on one par- 
makes 
well 


situated on the island of Giudecea. most 
larger works of Italy, it does not 
ticular product, but builds ships, 


iron castings, 


manufactures machinery and has a laid-out boiler 
hop. It 


chines for 
It employs about 600 workmen. 


pecializes to some extent in the making of ma- 
and centrifugal 
Steam tur- 
bines, pumps and boilers are also manufactured by the 
Societd Veneta di Costruzioni Meccaniche e Fonderia, in 
Treviso, a company with a capital of $125,000 and 250 
workmen. Padua, an important railway center, has a 
plant for ra:lway repair work and construction. This, 
the Societd Veneta per Costruzione di ferrorie Seconda- 
The most important railway 


sugar refineries, turbines 


PUPS. 


rie, employs 160 workmen. 
repair shops, however, are in Verona, where the gov- 
ernmental railways have a plant for 1,400 workmen. 
Other plants for machinery building are the Societa 
Anonima officine di Battaglia in Padua, with a capital 
of $360,000, and the Officina Meceanica e Fonderia Pa- 
The large demand for irrigation machinery in 


recovered 


dovana. 
that district, which has been to some extent 
from the sea, expresses itself in the existence of the So- 
cieta per la Costruzione di Machine da irrigazione e pros- 
ciugamenti, of Venice. 
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A few other firms interested in machinery building 
are the Industria Metallurgica Vicentine in Vicenza, 
making screws, Antonio Madrassi, in Chiaviso, making 
textile machines, and Alessandro Testa, in Padua, mak- 
ing boot-making machinery. 


SHIPYARDS AND SHIPBUILDING 


The shipbuilding industry is fairly large, as the coast 
offers excellent opportunities for the erection of plants. 
Venice is the leading center, having not only the Societa 
Anonima Veneziana Industrie Navali e Meccaniche, but 
also the large governmental plant known as the Aesenale 
Militare Marittimo, with about 2400 workmen. In 
Chioggia there is the yard of Giovanni Poli, with 250 
workmen, and in Treviso the Societi Veneta di Costru- 
zioni Meccaniche e Fonderia. 

Of special interest just now are the different plants 
building airships and aéroplanes in this district. In 
Venice is the Cantiere Aeronautico di Campallo belong- 
ing to the government, as well as the Regia Senolo Cen- 
trale di Aviazione Militare, in Aviano; also the Can- 
tiere per Costruzioni de Dirigibili Nieco Piccoli, in 
Magre, and a few others. 


INDUSTRIES OF SOUTHERN ITALY 


Southern Italy, including the rich iron districts of 
Toscana, is an important center of metal working. Here 
Rome begins to play a large part and exerts its influence 
on the market. While in the north the American man- 
ufacturer who wishes to enter into intimate relations with 
the market might well be advised to place his agent 
either in Turin or Milan, he might find it more to his ad- 
vantage to use Rome for the southern parts, as from here 
he will not only find it easy to work middle Italy, but 
also the whole of the south. Rome in itself is not an 
ideal point for the establishment of agencies, but the 
capital of a country is always a central place where man- 
ufacturers and merchants meet and find it convenient to 
discuss such matters as the buying of new machinery. 
The American manufacturer doing business in Italy may, 
however, find it necessary to study the question of trans- 
portation and its influence on the distribution of his 
voods before placing agencies. Genoa and Naples have 
lately been made ports of arrival, being the end points of 
the fast steamer services from and to the United States 
of America. 

Of course other convenient routes can be found. Mos: 
of them, however, are reached by slower services which 
offer as an encouragement a cheaper transportation rate 
that may be useful in the case of heavy shipments, as 
metal-working machines. 

The selection of the location of agencies, however, must 
depend necessarily upon the class of the offered machines 
and the location of the plants to which they are to be 
sold. 

The country of Toscana draws a large part of its iron 
from the island of Elba. In fact several smelting plants 
have been erected on the island. The Societd Anonima di 
Miniere e di Alti Forni is situated near Portoferraio. On 
the continent is the Alti forni fonderic e Acciaierie di 
Piombino, with a capital of more than $4,000,000 and 
2,100 workmen. The Societi delle Ferriere Italiane, of 
San Giovanni Valderuo, lies in the province of Arezzo 
and employs 1,000 workmen. This company has a special 
plant for the making of wire, nails and car axles. The 
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nail-making plant has about 50 machines. Foundries 
are found over the whole country, at Florence, Pistoia, 
Prato, Empoli, Arezzo, Fojano della Chiana, Grosseto, 
Livorno, Monterotondo, Lucca, Barca, Pescia. S 


Pontedera, Siena, Colle 


Carrara, Pisa, val d “isa, and 
Poggibonsi. 

The large Societad Metallurgica 
mentioned for the reason that it has plants for special 


tools 


Italiana is espe ially 


purposes, such as the making of presses, wire and 
Among the many enterprises of that company, which has 
a capital of $3,400,000, is an ammunition plant in Bardo- 
lone. This is able to turn out daily 500,000 rifle cart- 
ridges as well as artillery ammunition. 

Florence has a large railway repair plant belonging Lo 
the government. It is said to be one of the best equipped 
of all Italy, being well fitted with modern machine tools 
employs 


of every description. The locomotive plant 


about 60 workmen. Railway material, as cars, is also 


constructed in Arezzo by the Societa Anonima Costru 
ione Ferroviarie e Meccaniche. The company has a cap- 
ital of about $4,500,000, Another company employed in 
the making of railway cars is the San Giorgio Societa 
Anonima Italana, in Borgoli, which has plants in Sestri, 
Ponente and Pistoia. This company deserves special at 
tention, as it has been interested in automobile-body con- 
struction. 

Machines for the ceramic industries are manufactured 
by the Societa Anonima Officina Meccaniche O. F. Pa- 
cini, in Pistoia. This plant, employing 100 hands, also 
makes vises. 

The making of agricultural machinery has attracted 
many of the leading machine plants in this district. How 


ever, it is rarely manufactured exclusively by one plat 


but rather forms part of the general output. D. Casal 
& Co., in Florence, make not only agricultural machines 
but also pumps, boilers, etc. The same is true of Cesare 
Franchi e Figli in Florence, Gasentini e Donati m Lucca, 
Colle MElsa. Agri 
cultural machinery works are found at Arezzo, Fojano 
delle Chiana, Cortona, s. Sepoli ro, Crrosseto, Folloniea. 


P 
wo. 


and Gio. Gastone Bertini in val 


Orbetello, Lucca, Licciana, Pomarance, Siena and 


gibonsi. 

Fine machine work for gunnery, periscopes, etc., is 
done by the Societa Anonima Officine Galileo, in Flo 
ence, a plant employing 400 men. Cutlery, scissors, 
garden tools, etc., are made in several cities in these dis- 
tricts. 

The shipbuilding industry of the country has been al 
ready mentioned. A peninsula like Italy would necessat 


ily have a large shipbuilding industry. In consequence 
} 


there are a number of big yards in Genoa, Venice and 


Leghorn. Some of these have been erected with foreigi 
aid and partly with foreign capital. 


the work done in these yards is fully realized by Amer 


The e\C ellenc eC oO} 


ican engineers, so that no attention need be drawn to it. 
In Leghorn is the large yard of Orlando Fratelli & Co., 
] fey) 


Sitps 


having a large floating dock, a dry dock 
hips up to 800 ft. in length. 


and 
It employs 3,000 workmen 
and builds commercial vessels as well as war ships ana 
has frequently executed foreign orders. Another 
vard is the Societd Anonima Cantieri Maritimi e Fluvial 
Ceretti e men. <A 
smaller yards are in or near Leghorn. 


ship 


ca Parochi, with 280 number of 


It is entirely out of the question to give even a shert 


of the Italian 


survey extension of thr metal-working 


ravezza, 
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producer and Iser oO metal Wol 


Seely 


dustry both as a 


ny machines, however, the vreat ln portane 


which this industry will have to play during the war, 


it seems necessary to mention one large engineering 
plant whose name is frequently seen in industrial report 
and which demands more than passing attention. Ihis 


famous engineering plant o 


Metat-Workina InNpustrries oF UMepria 
The province of Umbria has 821 metal works, wit 
8439 workmen. The most important place in the prov 
ince is Terni. The Societa degli Alti Forni, Fonderk 
ed Accairie di Terni, with offices in Rome, has bee 
founded with public support. This company, which is 


mainly employed with the execution ol prurbl ic Works, 


has a capital of $4,500,000 and has paid vearly as much 


iis 16 yy r cent, din idend. The plant = vceellently equipped 


esses of 2.000. 5.000 and 6.000 


and has three forgi YY pi 


tons capacity respectively, for 1 making of armor 
plates, and two smaller presses of 500 and 1000 tons 
The works has been employed partly in the making of 
cannon barrels, but has not b complete guns. The 


work is mostly done in the Vickers-Terni works in Spezia 


I} eonnection With that parth ar class of work the 


imes of a few other important plants might be men 


oned. These are the Armstro vorks in Naples, the 
Anseldo shipyards near Genoa and the Pattison yards in 
Naples. 

Terni, by the way, has several other large plants build 


machines are built 
Magliano, 


province is ri I) 


yr preiges, borers, ete, \o) itura 
‘oligno, Perugia, Sabino, 


province in | 


m this 
Cannara and several other places. The 


implements, whicl 


agricultura 
lools 


Unfortunately. Italv does 


! he manufacture of 
re lara lvoim 


demand. are made in several places 


not reep separat statistics 


Con 


machines—in 


both 


hor metal-worki uy and woodworking 


sequence figures can be given onl for combined 


however, estimate that Italy imported during 


1912 meta 


about $1.500.000 and in the fo 


(one can, 


t| eal working machines to the value of 


owing vear to a value of 


} 


$2,000,000. A large part of this import came from Ger 


many, but this con ry las steadily kept a cood 


POst- 


tion in the market, ha exported metal-working ma 
chines and hia hine tools duri yr The last five years as 
follows: 1910, $134,583: 1911, $351,271; 1912, $273,- 


44: 1914, $421,605, 


The present connection between this country and Italy 


1913, $437.50: 


is through a number of agencies of different character. 
\ manufacturer wishing to enter the Italian market will 
find it useful to employ agents who speak the Italian 
as this will facilitate the opening of 


Most 


mand for American mackine tools from Italy during the 


language fluently, 


new connections. likely there will be a large de- 


coming months, as has been the case already from Ene 
land, France and to a certain ext from Russia. 
Chemical Removal of Rust from iron was made the subject 
a paper recently presented to the lron and Steel Institute 
London In past vestigations dilute solutions of sodiut 
trate is suitable media for loosening rust without dissolvin 
ron have been usualls mmmended, but the authors ol 
thi paper point out that thes lutions are not uitalle 
dia for investi tions ! olvin the quantitative removal 
t: they re Iso extremel slow their action Various 
ot ! } il rea nt \ t i them proved 
useful as bork iid ind it did t ppear possible to find 
ren nt that would remo, rust innt it ely without 
] é of ti ! ’ 
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Method for Threading Covers 
onthe Lathe 


By H. 


POLLARD 


A small shop having as its equipment one 18-in. drill 
press, one shaper and a 14-in. plain engine lathe was con- 
fronted with the problem of tapping several thousand 
cast-iron castings, as shown in Fig. 1. Having no screw 
machine, we were compelled to use the engine lathe, and 
our only method of tapping these was to hold the casting 
in the universal chuck, drill out the holes to the proper 
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FOR THREADING COVERS 


1. METHOD 


FIG. 
size and then tap them. This was a slow job, so we rigged 
up the boring tool shown. 

A block ‘of cast iron was obtained and fastened on the 
compound rest in place of the tool post. To this block 
fastened a movable tool holder. This held the 
forming cutter A, which bored out the cover to the cor- 
rect diameter and gave relief back of the threads. The 


was 





NUT 


FIG. 2. TAPPING OUT THE 
tool-holder B was braced by a shoulder stud C, which gave 
the tool the necessary rigid support. 

The tap was of the inserted-blade type, using six high- 
speed steel chasers. This was held in the spindle of the 
tailstock by a taper shank, and to prevent rotation a rod 
was tapped into the base of the tap. 
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The hand screw at the rear of the tailstock spindle was 
removed and in its place a lever was fastened, which 
enabled the operator to bring the tap rapidly into position 
for use. For stopping the machine quickly, a brake was 
devised, which was simply a strap which lay around the 
large cone, and enough power was derived by hand appli- 
cation to stop the machine almost instantaneously. 

The operations were: 

1. Insertion of threaded cover casting A in two-jawed 
chuck. 

2. Lowering of tool-holder into position; moving car- 
riage to a determined stop and bringing tool bit into action 
by bringing cross-slide out to a stop, which gave us the 
correct diameter. The slide was then reversed and tool- 
holder raised out of the way, as shown in Fig. 2. 

3. Tap was brought forward quickly by hand lever and 
run in; machine was reversed and stopped by means of 
the strap brake on the large cone. The casting is then 
removed and the machine is ready to have the next casting 
inserted, 

As a comparison in output I might mention that the 
old method gave 20 per hour, while with the new method 
55 per hour was the regular output. 


* 


Milling Shoes and Wedges 
By E. A. THANTON 


The method of machining shoes and wedges in the 
Queen & Crescent shops, Somerset, Ky., is here shown. 
The pieces to be machined are placed in a long row on the 
miller table and the inside and both sides are milled 
at once with the gang mill shown. In the case of the 
wedges, the holding blocks are alternately of different 





MILLING SHOES AND WEDGES 


heights and the work is placed with every other piece in an 
opposite direction, so that the inside slope is brought 
parallel with the top of the table. In this way the mill- 
ing cutter is enabled to machine to the correct angle. The 
holding blocks are so made that it is only necessary to set 
ihe rough pieces in them to obtain the correct position. 
Hardened contact points hold one end of the piece and 
pointed setscrews lock the other. 
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Machining Detail Parts Used in 
Textile Machines 


By 


> . . 
ROBERT 





SYNOPSIS—In this article are described the op- 
erations followe d when mach ining detail parts used 
on h igh-grade tertile machines. In most cases the 
castings are drilled first, these hole s be ing afte I'- 
ward utilized to locate the parts for the subsequent 
milling operations. The tools are of modern de stqn, 
produc ing accurate parts, and have been used a 
sufficient length of time to prove their efficiency. 





The Trump Bros. Machine Co., Wilmington, Del., 
makes a variety of high-grade textile machines on con- 
tract. In this article will be described the machinery of 
some of the details used in the manufacturing of these 


MAWSON 


ished surface and forced against adjustable stops on the 
sides by screws. The cover is then dropped down, being 


located by the hinge pin A, The knurled head ScTews are 
next tightened, thus forcing and holding the casting down 
are then machined: One 


in the jig. The following holes 


0.496 in., spot-drill and ream ; one in., drill; two 1 
in., drill; one No. 32, drill; one No. 14, drill; one No 
12, drill; two No, 51, drill; three No, 43, drill; one No. 
28, drill; and thirteen No, 20, drill. When drilling these 
latter holes the jig plates C and J) are used to guide th 
drill. 

It will be observed that in the plate C used first, ther 
are seven guide holes and in the second plate D there are 


six. The latter are placed so that they stagger, those in 























FIG. 2. DRILL JIG FOR TOP-MOTION ARM 
machines, In Fig. 1 is shown one of the finish-machined 


forward top-motion aris used on automatic hosiery ma- 
chines. 

The first operation in making this part is drilling, 
which is performed in the jig shown in Figs. 2 and 2-A. 


The rough casting is placed in the jig, resting on a fin- 


9 
o 


FIG. VISE JAW FOR TOP-MOTION ARM 

the first plate so that when both plates have been used the 
metal is almost removed to form a slot. The casting is 
then remoyed and the No, 32 hole tapped with No. 8-32 
threads, the No. 12 hole tapped with No. 14-20 threads, 
the No. 43. holes tapped with No. 6-32 threads, and 


the No. 31 holes tapped with No. 8-32 threads 











——. 











FIG, 4. FIRST MILLING FIXTURE FOR TOP 


MOTION 


ARM FIG. 5. SECOND MILLING FINTURE 








636 AMERICAN 
The first milling operation is performed in the vise 
The casting is located by 
The jaws 


jaws shown in Figs. 3 and 3-A. 
the two pins A, which fit into reamed holes. 
which are attached to a milling-machine vise are then 
tightened together, thus holding the casting securely. A 
set of gang cutters, consisting of 33Qx1%-in. and 33¢x75- 
in., operating at 62 r.p.m. with a feed of 0.03 in. per revo- 
lution, machines the surfaces B. 

The next milling operation is performed in the fixture 


shown in Figs. 4 and 4-A. The casting is located by the 
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ture is then attached to a circular table on a profile mill- 
ing machine and a 14-in. end mill operating at 600 r.p.m. 
is used to machine the are D. 
MACHINING THE NEEDLE LEVERS 

In Fig. 6 is shown one of the finish-machined needle 
levers used on the straw-hat machine. The first operation 
when making this part is drilling, which is performed in 
the jig, Figs. 7 and 7-A. The rough casting is located 
in the jig against adjustable stops, being forced back by 




















FIG. 7. DRILL JIG FOR THE NEEDLE LEVER 


pins A, which fit into reamed holes. The two clamps 
shown are then tightened down on the casting to hold it 
securely. The knurled-head screw B is tightened under 
the casting to hold it against machining stresses, and 
the wedge ( is slid under the boss of the casting for the 
same purpose. The gang set-up of cutters shown is used. 
This consists of a 4144x114-in., 444x4-in. and 514x,';-in. 
and operates at 40 r.p.m. with a feed of 0.015 in. per revo- 


lution. The fixture is then placed around on the table 


FIG. 8. MILLING NEEDLE LEVERS 

knurled-head screws. An open clamp is then tightened 
down on it with a nut on the stud A. The cover is swung 
down and fastened with the hinge pin B. The following 
holes are then machined: One *°/,,-in., drill and taper 
ream to gage; one %-in., spot-drill and ream; one 14- 
in., spot-drill and ream; one No. 10, drill; one No. 20, 
ream; one No. 12, drill; one No. 32, drill; one No. 42, 
drill and countersink; one ;';, drill and taper ream to 
one No. 28, drill and face; and one No. 32, drill. 


gage ; 























FIG, 10. MILLING FIXTURE FOR CONNECTING-RODS 
90 deg. and a set-up of cutters consisting of 21,x,%)-in. 
and 314x,%%-in. machines the side of the ear. These cut- 
ters operate at 66 r.p.m. with a feed of 0.02 in. per revolu- 
tion. Slots and removable keys are provided with the fix- 
ture, so that it can be conveniently located on the ma- 
chine table in both positions. 

The fixture used for the final milling operation is shown 
in Figs. 5 and 5-A. The casting is located on the pins A 
and held down with the clamp B. The slots C are milled 


with a 'y-in. end mill operating at 1,800 r.p.m. The fix- 


FIG. 11. DRILL JIG FOR CONNECTING-RODS 
The casting is then removed and the No. 10 hole tapped 
with No. 10-32 threads, and the No. 32 tapped with No. 
6-48 threads. 

In milling the levers the fixture shown in Figs. 8 and 
8-A is used. The casting is placed on a taper pin and, 
resting on the pad A, is tightened against the plug B 
with the screw C. The sides of the arm are then ma- 
chined with a gang set-up of cutters consisting of two 
344x%4-in. side-milling cutters. These operate at 70 
r.p.m. with a feed of 0.025 in. per revolution. The fixture 
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FIG.11-A 

















DETAILS OF JIGS AND FIXTURES USED IN MAKING TEXTILE-MACHINERY PARTS 
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FIG. 12. MILLING THE CAM CYLINDER 


is located on the machine table with tongues as D. Both 
hosses are also milled with a slot for the binding bolts, 
using a 314x0.035-in. saw operating at 120 r.p.m. 


MACHINING THE CONNECTING-Rops 

The first machining operation when making the con- 
necting-rod, Fig. 9, is milling the parting lines. This 
is performed in the fixture shown in Figs. 10 and 10-A. 
This tool is designed to hold two pieces, which are lo- 
cated on pins that fit into the cored holes at each end. 
The clamp A is then tightened, thus holding the rods 
securely. The fixture is located with tongues and fast 
ened to the machine table with bolts in the usual manner. 
The machining operation is then performed with a set of 
gang cutters consisting of two 4 in. diameter by 14 in. 
wide side-mills. These operate at 62 r.p.m. with a feed 
of 0.03 in. per revolution. 

The jig used for drilling the rods and caps is shown in 
Figs. 11 and 11-A. The piece is located by a steel block 
against which ears cast on the side of the rod are forced 
by knurled-head screws. The rod rests on three adjust- 
able screws to bring it in the desired alignment. A clamp 
is tightened on the rod and the jig cover fastened down 
with the hinge pin. A 0.585-in. hole is then spot-drilled 
and reamed and a 0.865-in. hele also spot-drilled and 
reamed, the tools being guided through bushings in the 
jig cover. 

The pins A are then placed on the jig. These are used 
for locating the rod by the same diameter as the holes 
have been bored. The rod is held with the clamp and 
knurled-head screws in a manner similar to the first drill- 
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ing operation. ‘The following holes are then machined: 
Two No. 18, drill: two No. 28, drill; two No. 10, drill; 
two No. 19, drill; one No. 29, drill; one ¥4-in., drill; 
one ;,-in., drill; one No, 42, drill and countersink. 

The rod and caps are then removed and the No, 28 
holes which are in the rod tapped with No. 8-36 threads 
and the No. 19 holes which are in the large end of the rod 
tapped with No, 10-32 threads. 





MILLING THE CAM CYLINDER 

The fixture used when milling the cam cylinder is 
shown in Fig. 12. The casting is placed on a ma- 
chined plug, being located by dowels. It is then held 
down with a strap and nut. The notch A is then milled 
with the 214x,%-in. cutter shown operating at 90 r.p.m. 
with a feed of 0.02 in. per revolution. The fixture is then 
revolved 90 deg. on its sub-base, being located by a pin 
and locked with a latch. 

The casting is then in the correct position for the 
83¢x,%,-in. side cutter B to machine the side of the notch 
as shown. This cutter operates at 70 r.p.m. with a feed 
of 0.025 in. per revolution. 


A Cross-Piece Drilling Jig 
By E. A. ALDEN 


* 
« 
ave 


The aluminum piece shown in Fig. 1 is a cross-piece 
used in the construction of a stenotype machine. It is 
first milled practically all over, then 15 holes are drilled 
in it in the jig shown in Figs. 2 and 3. The piece is 
located in the jig by means of the milled surfaces and the 
cross-slot in the middle. Because of the different heights 
of the surfaces three cover-plates are used. The common 
type of latch is used on all three covers. The body of the 
jig is cast iron, with hardened-steel legs set into the two 
ends and bottom to rest on when in the three drilling 
positions. 

As can be seen in the empty jig shown in Fig. 3, large 
bushings are used in which to place smaller slip bushings 
for guiding the drill for the inner holes and the one 
through the slotted fork. Small spiral springs are placed 
on the two end latches, which make them self-locking, 
but the middle latch has to be swung over by hand when 
the cover is brought down. This type of jig has been 
found rapid for this class of work. 


— 





























FIG. 1. ALUMINUM CROSS-PIECE 
OR BRIDGE 


FIG. 2. PIECE LOCATED IN THE FIG. 3. THE DRILLING JIG 
DRILLING JIG SHOWN EMPTY 
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Design of SKew-Bevel Gears 


By ReGinatp TRAUTSCHOLD 





SYNOPSIS— 
types described. Formulas are then given to facili- 
tate the intelligent designing of them; together 
with an exam ple showing the use of the form ulas. 
The method employed when machining the two 
types of gear is also described. 


Skew-bevel gears analyzed and two 





The machinist and the designer have always fought 
shy of skew-bevel gears on account of the difficulties in 
These 
gears, as their name signifies, have no common axes plane 
and the mathematical calculations required to measure ac- 
curately the respective face and cutting angles of the gear 
However, very 


laying out the angles and setting up the work. 


and pinion are indeed much involved. 
close approximations to the correct angles may easily be 
arrived at by the use of simple formulas; and the sup- 
posed difficulties are in large part because of misconcep- 
tion of the conditions which really govern the obliquity of 
the teeth of the skew-bevel gear and the vari- 
ous diameters of the blank. 

Two types of these gears are in more or less 
common use: (1) One in which the pinion is 
of the ordinary bevel-gear type with the 
oblique teeth confined to the gear; and (2) 


relationship that has led to the common belief that skew 
bevel gears are hard to lay out. The actual pitch diame 
ter of the skew-bevel gear is considerably greater than this 
“equivalent pitch diameter,” FG, depending upon the 
amount of offset to the pinion shaft. 

The normal pitch of the gear BC must conform to th 
circular pitch of the pinion, but the circular pitch DEF 
of the 
number of teeth being fixed by the pinion and equal to the 


gear depends upon its actual pitch diameter, th 


number of teeth required for a common bevel rear ota 
pit h diameter equal to FG. 

The sliding action of the teeth upon one another also 
depends upon the amount of offset to the pinion shaft. 
In the combination illustrated in Fig. 1 it is evident that 
the sliding of the pinion tooth on the gear must take place 
from J to D. This sliding action is accentuated by any in- 
crease in the amount of pinion-shaft offset. The limiting 
conditions being when the offset is equal to half the pitch 


diameter of the gear; then there would be only sliding ac- 





one in which the teeth in both the gearandthe 





pinion are cut askew. In each type the pitch [ *% // 
surface of the bevel pinion is the frustrum of aE 
a figure generated by the revolution of a 4 / / 
straight line about an axis to which it is not fi 


parallel, a “hyperbola of revolution.” 
The first and the more common of these 
types of skew-bevel gears is illustrated in Fig. 


1, where the dimension A measures the offset \ \ 
of the pinion shaft. The pinion differs in no Yi 





way from a regular bevel gear and its propor- ee ; 
tions are easily calculated from ordinary bevel- <= l s 

gear formulas, once the center angle of the co Hi / 
pinion is ascertained. The apex point of the annscnmsr ° \ 
pinion must lie in the perpendicular axis {4 V . | 
plane of the gear, to which point also con- — 

verge the profile planes of the gear teeth FIG. 1. PLAN OF SKEW-BEVEL GEAR 


actually in mesh with the pinion. It is obvi- 

ous, then, that the profile planes of each succeeding gear 
tooth must converge to the same point as they mesh 
with the pinion, This results in a circle of apexes for 
the gear having a radius equal to the offset of the pinion 
shaft; that is, the succeeding converging tooth profiles. 
if prolonged, would all be tangent to a circle concentric 
with the gear, having a diameter equal to twice the offset 
of the pinion shaft. 

If the pinion shaft was not offset and the gear com- 
bination simply a set of ordinary bevels, the pitch diame- 
ter would be FG and the number of teeth required, etc., 
could easily be calculated. The fact that the pinion shaft 
is offset can in no way affect the number of teeth in the 
gear and the tooth proportions. The number of teeth in 
the skew-bevel gear is therefore the same as would be re- 
quired for an ordinary bevel gear having a pitch diameter 
equal to FG. It is the failure to recognize this simple 


tion and no turning moment. On the other hand, when 


there is no offset and A equals zero, the sliding action 
is eliminated and there is only true rolling contact under 
these conditions. 

The various angles and the tooth proportions of the 
pinion are the same as those for any plain-bevel gear of 
the same number of teeth, pitch, etc., and of similar center 
The calculations for the gear require the somewhat 
the derivation of which 


angle. 
different 
will be taken up subsequently. 


formulas that follow, 


NOTATIONS FOR SKEW-BEVEL GEARS 


D Diametral pitch; 

n = Number of teeth in pinion; 
N Number of teeth in gear; 

A Offset of pinion shaft; 

a= Angle of offset; 
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I’ Pitch diameter of pinion : 
/’, = Equivalent pitch diameter of gear ; 


Dy’ = Pitch diameter of gear: 
d = Outside diameter of pinion; 
D = Outside diameter of gear; 
p’ = Circular pitch of pinion ; 
PY Normal pitch of gear; 


’ 


/, = Circular pitch gear; 


4 

HL, = Center angle of pinion; 

I’, = Face angle of pinion; 

(', = Cutting angle of pinion; 

i’, = Center angle of gear; 

F’, = Face angle of gear; 

(', = Cutting angle of gear: 

h},’ = Contact angle of gear and pinion = £,; 
J = Angle increment: 

K = Angle decrement; 

V, = Diameter increment of pinion ; 


s = Addendum. 


FORMULAS FOR SKEW-BEVEL GEARS 





d= (1) 
P 
Vv 
D’. = (2) 
P 
) 
Tun ‘i= on ( >) 
2 A 
Lb : (4) 
SliwNa 
,; 3.1416 D’ 
/’ 1 Vi () 
1 r d’ ' 
au f1, Dp’. (4) 
+) sf) Y 
Tan J —o i L (7) 
di 
. 2.314 sin EF 
Tun k = Pid aod (8) 
n 
F, Bo + Jd (1) 
C, E. Kk (10) 
d’ 
NS (11) 
/t 
v* S (0S E, (12) 
DD Dp’ + 2 Ra 
or for greater accuracy equals 
3V.D'. 
-* 1 : 5 
FE, = (90 — £,) (14) 
c, (90 iy) Kk (15) 
. [(90 BEY) + J) dD 
F’, D’, (16) 


DIscUSSION OF THE FOREGOING FORMULAS 
The formulas for ascertaining the various dimensions 
and angles of the pinion are similar to those for any or- 
dinary bevel gear, once the center angle of the pinion is 


obtained. 

The equivalent pitch diameter of the gear is the same as 
the pitch diameter of the regular bevel gear that would 
vive the required speed ratio, and is obtained by dividing 
the number of teeth in the gear by the diametral pitch. 
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The angle of offset is the angle between the axis plane 
of the gear and a plane passing through the axis of the 
vear and the common contact point of the pitch cireum- 
ferences (outer) of the pinion and gear. Its tangent is 
obtained by dividing the offset of the pinion shaft by half 
the equivalent pitch diameter of the gear, or twice the 
olfset of the pinion shaft divided by the equivalent pitch 
diameter of the gear. 

The pitch diameter of the gear is then obtained by 
dividing twice the pinion shaft offset by the sine of the 
wngle of offset. 

The cireular pitch of the gear is equal to the quotient 
of the pitch circumference hy the number of teeth. 

The tangent of the center angle of the pinion is found 
by dividing the pitch diameter of the pinion by the equiva- 
lent pitch diameter of the gear. 

The outside diameter of the gear is usually found by 
adding to its pitch diameter twice the diameter increment 
of the pinion. This method is not quite accurate, however, 
as the diameter increments of the gear and the pinion are 
only the same when there is no offset to the pinion shaft. 
The greater this offset is, the smaller proportionally does 
the diameter increment of the gear become. A more ac- 
curate way of ascertaining the outside diameter of the gear 
then is by the use of the second formula. This more ac- 
curate method is not absolutely correct, for it is based on 
the assumption that the decrease in diameter increment 
of the gear is proportional to the ratio of the equivalent 
pitch diameter to the pitch diameter of the gear, which re- 
lationship is not quite true. The possible error for any 
ordinary gear is so smafl, however, as to be quite imma- 
terial. 

The center of angle of each individual gear tooth is 
equa! to the complement of the center angle of the pinion, 
-0 that the center angle of a skew-bevel gear may be taken 
as the complement of the center angle of the pinion with 
which it is to mesh. 

The cutting angle of the skew-bevel is likewise the same 
for each individual tooth and is equal to the difference 
between the center angle of the gear and the angle de- 
crement. 

The face angle of the skew-bevel gear as obtained by 
the formula given is not absolutely accurate, but the error 
is sufficiently trivial to be overlooked in practice with 
safety, unless the face of the pinion is unusually wide 
and the pitch equally small. In such a case, the cut-and- 
try method of fitting the gear to the pinion is advisable, 
as the calculations involved for an accurate mathematical 
solution are extremely complex. 

The face angle of a skew-bevel gear would not be the 
same as that of a bevel gear matched to mate with the 
skew-gear pinion unless the offset of the pinion shaft was 
zero. Such a condition, which would be that existing 
hetween a set of bevels of proper proportions, would fix 
the minimum face angle for the skew-bevel gear. The 
maximum face angle would occur when the pinion shaft’s 
offset was equal to half the pitch diameter of the gear 
and would be one of 90 deg. Between these limits the 
face angle of a skew-bevel gear may be anything, depend- 
ing upon the difference in the pitch and equivalent pitch 
diameters of the gear. Formula (16) is derived on the 
assumption that the increase in face angle of the skew- 
bevel gear, from that of a set of plain-bevel gears of simi- 
lar number of teeth, etc., to the condition where there 
weuld be no rolling action, is governed by the ratio of the 
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pitch diameter of the gear to its equivalent pitch diame 
ter. This relationship is only approximately accurate, 
for the actual increase in face angle is not constant be 
tween its minimum and maximum values. For all prac- 
tical shop. requirements, however, formula (16) may be 
considered correct. Any possible error that might arise 
would be slight and would affect only the total depth of 
tooth at the smaller end of the gear where it would be least 
noticeable and least harmful. 


EXAMPLE IN DESIGN OF SKEW-BEVEL GEARS 


Required, a pair of skew-bevel gears, 10 diametral pitch, 
85 teeth in gear, 13 teeth in pinion; pinion shaft offset 
11% in. 

Pitch diameter of pinion, 

































@’ = 1% LO im. (1) 
Equivalent pitch diameter of gear, 
, a 2a > x ° ») 
DD’. = o3 = 8.50 in. (x) 
Angle of offset, 
2.x 1.6 . 
tana = ~_— = (),3529 (3) 
S.0 
a= 19 dey. 26 min. 
j 
4 = Distance bet ween Shafts 
b = Drop of Former for Gear. 
= Drop of Former for Pinion. / 
Ratio of Gears 2 tol nat 
“* | 
— = E x —_ 
\\ | 
/ \ —— 
: fei NT 
iin \ 7 Right Hand oe aX" \ 
4 Bevel Mp ‘ \ 
es 3 oe. 
| 
! ' 
FIG. 2. LAYOUT FOR SKEW-BEVEL GEARS 
Pitch diameter of gear, 
2X 1.5 
LY = ore VOL aw (4) 
8] 332% | 
Say, in 
Circular pitch of gear, 
: 1416 &K 9 , 
) = 0.55 in. a 
} ! 8) , ( 
Center angle of pinion, 
lun By = 1"? = 0.182 
LAL y = O.15024 6 
1 8.5 \ 
E, 5 deq. 2 mein, 
Angle increment, 
2 X 0.15126 
tan J = - = (),02327 (7) 
15 
J 1 deg. 20 min. 
Angle decrement, 
; 2.514 0.15126 
lank = : = 0.02692 (5) 
13 
kK = 1 deq. 33 min. 
Face angle of pinion, 
F, (8° $2’) +. ( hy 2()') 10 de q. 2 min. ({)) 
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Cutting angle of pinion, 
C', = (8° 42°) (1° 33°) i deg. 9 min, (10) 
Addendum, 
13 
gS = - O10 an, (11) 
135 
Diameter increment of pinion, 
f 0.1 O.1515 O.OLSES on. (12) 
Outside diameter of gear, 
D 9 + (2 O.O1L513) VO on, (155) 
» OOLsIs & S.A 
or. iD y + 
4 
Center angle of gear, 
i. (0 S \?’) S deg. IS min. (11) 
Cutting angle of gear, 
C. (90 g° 42°) 1° 33° 
i) deg. > mean. ( 1.) 
Face angle of vear, 
(90° 8° 42’) + 1° 2’) 9 i 
F, = | ) | ST deq. 29 min. 
‘ S.0 ; 


(16) 


MACHINING SKEW-BEVEL GEARS 


Skew-bevel gears can be machined on any of the ma 
chines used for cutting the ordinary type of bevel gear, 
The 
carrying spindle of the machine must be offset from th 


if simple adjustments or modifications are made. 


plane of the cutting tool a distance equal to the offset of 
the pinion shaft, and the path of the cutting tool must con 
form to the axis plane of the pinion shaft in relation to it» 
position in respect: to the center of the carrying spindle 
All subsequent operations are then similar to those em 
ployed in cutting plain-bevel years, except that the pat 
of the cutting tool is always tangent to the circle of apexes 
The rotary ad 
justment of the gear blank is governed ly the circular 


instead of toward a common apex point. 


pitch of the gear, not by its normal pitch, which corre- 
sponds to the circular pitch of the pinion. The adjust 
ments are slightly more complicated than when cutting 
the simpler plain bevel gears and must be performed 
with great care, as there is no common apex toward which 
to work. 


manship and explains the machinist’s dislike of this typ 


This adds to the difficulties of accurate work 


of gear. 
When 
can be faced off when mounted on the offset spindle, th 


extreme accuracy is required, the gear blan| 
cutting edge of the facing tool being in a plane corre 
sponding to the axis plane of the pinion shaft and its ad 
vance along a line conforming to the supplement of thi 
cutting angle of the pinion. 
sufficient ; 
the gear blank in a lathe to conform to the face angle a- 
(16). 


This is not ordinarily neces 


sary, as accuracy may be obtained by facing 


ascertained from formula 


SECOND Tyre OF SKEW-BEVEL GEARS 


The second type of skew-bevel gear is illustrated in Fig. 
2. It requires slightly more complicated calculations, as 
Th 
manufacture of such gears is usually simplified by making 
the obliquity of the teeth the same in both pinion and 


both gear and pinion have their teeth cut askew. 


gear. 
The gears are turned up according to the dimensions 


ior plain-bevel vears of the same number of teeth, pite h 








642 AMERICAN 
and ratio, and no alteration in the diameters is ordinar- 
ily made nor are any alterations in the angles necessary— 
the angles being made the same as for plain-bevel gears. 
This decided advantage is possible because of the fact that, 
although the apex points of the two gears do not coincide, 
the converging conical surfaces are parallel to those of 
bevel gears with a common apex point. That is, angles 
E and £’ are complements. 

Both the gear and pinion are machined with the plane 
of the cutting tool offset from the carrying spindle of the 
machine, but the offset is different for the two gears 
unless they are of the same size. For gears of similar 
dimensions, the total offset of the shafts is divided by two 
and the offset between the spindle of the machine and 
the cutting tool planed for both gears is the same and 
equal to half the total offset. For any other combina- 
tion of gears the total offset is divided proportionally to 
the speed ratio, the smaller value being employed as the 
machine offset for cutting the pinion and the larger for 
machining the gear. For instance, in cutting a pair of 
skew-bevel gears of this type having a shaft offset of 2 
in. and a speed ratio of 2 to 1, the machine drop, or offset 


9 
for the pinion, would be “___ — (0.666 in., and for the 
241 ; 
gear, 0.666 &K 2 = 1.333 in. 


Skew-bevel gears cut to this apportioning method have 
proved very satisfactory and the only criticism that can be 
advanced is on account of the decreased strength of the 
teeth as they are commonly cut. The teeth not radiating 
from the center of the gear nor being normal to the pitch 
circumference, the circular pitch must necessarily be 
greater than that of common bevel gears, if standard tooth 
thicknesses are to be retained. The circular pitch of the 
common bevels corresponds to the normal pitch of skew- 
bevel gears, which is of necessity less than the circular 
pitch of such gears. To retain the proper thickness of 
tooth for a given pitch, an increase in the diameters of 
skew-bevel gears is necessary, the amount of increase de- 
pending upon the angularity of the teeth. If this increase 
in diameter is attended to, however, the full strength of 
the standard tooth will be developed in a skew-bevel gear 
as well as in a plain-bevel gear. 


UNAVOIDABLE SLIDING OF SKEW-BEVEL GEARS; ACTION 
BETWEEN THE TEETH 

The obliquity of the teeth of skew-bevel gears of all 
types is the cause of one other annoyance, resulting from 
It has 
been found that if the common 1414-deg. involute tooth is 
used the teeth do not clear properly. 
come by making the angle 20 deg. In very extreme cases, 
where the offset is unusually great, an even larger angle 
might have to be employed; but for any ordinary instal- 
lation of skew-bevel gears, the adoption of the 20-deg. 
involute tooth will allow the teeth to clear in a satisfac- 
tory manner. 

Properly proportioned, skew-bevel gears are quite effi- 
cient and operate more smoothly than do ordinary bevel 
gears. The fact that both sliding and rolling action takes 
place makes them superior to the spiral gear, which de- 
pends solely on sliding action, and the sliding action of 
skew-bevel gears minimizes the shock of impact common 
to ordinary bevel gearing. The fact that skew bevels are 
in reality not difficult either to lay out or to machine 
should also increase their popularity. 


the unavoidable sliding action between the teeth. 


This has been over- 
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An Interesting YoKe Jig 


By 3S. CLIFFORD 


The illustration herewith is of a drill jig for drilling 
and reaming links or yokes. 

It is made up of the body A, in the base of which 
are inserted two bushings B. These are for guiding the 
reamer, the drilling being done through the bushings 
D in the cover C. The hole in the bushing B is re- 
lieved at the top to clear the point of the drill when 
drilling. 

The part is placed in the jig and rests upon the two 
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FOR YOKES OR LINKS 


DRILL JIG 


and the V-block F. The latter is hinged in the body A 
and forced up against the link by two spring plungers. 

The cover is swung down into place, the bushings D 
resting upon the link. The latch bolt G is then swung 
up into the cover and the wing nut screwed down, thus 
clamping the link between the bushings. At the same 
time the clamping force is exerted against the V-block 
F’, which in turn presses against the link. 

When opening the jig the wing nut is loosened and 
the latch bolt swung down. Its end is extended so that 
it presses against the V-block F, which releases the link, 
is raised the link can be removed. 


x 


and when the cover C 


Substitute for Brass—In commenting on a proposal in 
England to substitute copper-aluminum alloys for brass in 
making munitions, probably in the shape of cartridge shells, 
the “Brass World” agrees that the 5 and 7 per cent. aluminum 
alloys possess sufficient ductility to enable them to be used 
in place of brass for making such things as cartridge shells, 
but expresses the fear that many more difficulties will be en- 
countered than in the case of brass before they reach the 
shape of the finished article. In the first place, the aluminum 
alloys are more troublesome to cast than the zine alloys on 
account of the dross, which forms with such facility. This 
difficulty of course can be overcome, and has been in this 
country, and also probably in England, but it is a secret 
known to few. Another, and probably greater, difficulty is 
caused by the scale that forms on the surface of aluminum 
bronze during rolling or drawing operations. This scale pos- 
sesses such abrasive qualities that it cuts and scores the dies, 
making the operation of drawing considerably more expensive, 
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Making and Using Thermocouples 


By F. G. 





SY NOPSIS—This arlicle gives the kind of infor- 
mation about thermocouples—gained from actual 
experience with them—that users should possess. 





Many plants of course are not in a position to make 
their own thermocouples; but even when a plant has 
the facilities to do so, to purchase them would be the 
easier way. A small concern, for example, not using a 
ereat many thermocouples, might not want to stock up 
and, again, might not have the 


If the couples 


on wire and fittings; 
necessary apparatus for testing the wire. 
can be home-made, they are usually cheaper, and are more 
likely to be uniform; and then again it is not well, in 
matters of this kind, to be dependent on any one firm. 
I certainly recommend that large plants make their own 
thermocouples, because then new thermocouples can be 
made, or old ones repaired, promptly and well. 

But, whether couples are to be bought or made at one’s 
own plant, a description of their construction is. of 
interest. 

latinum wire for rare metal thermocouples should be 
chemically pure 0.6 millimeter in diameter—and all wire 
hought al any one time should be specified to be in one 
length and drawn from ingot. The platinum- 
rhodium wire should also be 0.6 millimeter in diameter, 
and should be 90 per cent. chemically pure platinum, 
alloyed with 10 per cent. chemically pure rhodium. ‘These 
wires are expensive. Just now the platinum-rhodium 
wire is worth about $96 per Troy ounce and the platinum 


one 


wire about $60 per ounce. One and one-half ounces of 
this wire equals about 25 ft., and an ordinary rare 
metal couple for laboratory work should be about 4 ft. in 


length. 
Wuy ALL WIRE SHOULD CoME From ONE PIECE 


The advantage in specifying that all the wire of an) 
one kind bought at any one time shall be in one piece 
and drawn from one ingot is that, having two such wires 
and making up a thermocouple from the wire at each end, 
they may be compared with a standard and the resulting 
curve used for all thermocouples made from that lot of 
wire. It is then simply unnecessary to check one point 
on the curve, such as the melting point of salt, or get 
a comparison in the furnace for one point. 

The iron and constantan combination has two great 
wilvantages—-the low price and reasonable uniformity. 

Iron wire for thermocouples should be 0.172 in. in 
The constantan wire may be the same size or, 
These two kinds of 


diameter. 
if desired, one or two gages smaller. 
wire should also be specified to come in one length and be 
drawn from one ingot, to save thorough comparison of 
each couple made, and it should further be specified that 

kind be thermo-electrically uniform 
Any variation in the wire, such as slag 


the wire of each 
along its length. 
particles or difference in internal stresses, may give rise 
to parasitic currents. 

If hoth ends of a length of wire are taken to a milli- 
volt meter and a plumber’s torch passed along the line, 


*Naval Constructor, U. S. N. 


CoBpuRN* 


the electromotive forces generated up toa bright-red heat 


| ht 


should not be equivalent to more than 10 dee. Co. or 


deg. F., 


in either direction. It is a good plan, also, ti 


require that wire furnished shall be, within this toler 
ance, thermo-electrically equa! to the wire in use. “That 
is to say, if a piece of iron wire being purchased is fused 


to a piece of tron wire in use, the couple thus formed 
should not show an electromotive force equivalent on the 
iron and constantan scale equal to more than 10 deg. ©. 
when the junction is heated to approximately L000 deg. C. 
By maintaining uniformity in this way all the couples 
in the plant are very nearly alike, and better results will 


he secured from the installation. 


CONSTRUCTION OF PLATINUM-RHODIUM COUPLES 

A piece of each kind of wire having been cut to the 
length of the 
should be formed by fusing the two ends together. 


may be done with the oxvhivdrie blowpipe in the electri 


desired thermocouple, the hot 


arc or in the oxyacetylene flame. The fusion should be 
complete, and it is well to have at the junction a butten 
about the size of a pinhead, The junction having beon 
made, a current should be passed through the two wires 
them, from 12 to 15 being sullicient 
Sometimes makers of thermocouples twist the ends to 
badd 


in the twist, at some 


to anneal amp. 


gether before fusing; but this is practice, for a 
thermo-electric contact will be mad 
distance back from the fused junction, and such a con- 
tact is bound to give trouble. 

One of the two wires of the couple should be tneased in 
a small insulating tube and the two wires inserted in an 
outside tube or sheath. These tubes mav be of pre elain or 
of fused silica. In either case the outer tube or sheath must 


be glazed on the outside. Porcelain is the best, and if 
used it should be the genuine Marquardt mass or Royal 
This 


stand a temperature of about 1300 deg. C., far 


Berlin porcelain. material is gas-tight, and will 


bevond 
the range that the iron and steel metallurgist usually has 
These 


particularly when hot, and do not endure rapid tempera 


occasion to go. tubes are very fragile, however, 


ture changes. 

If silica tubes are used, they should he made ol 
affected by 
atic, sulphuric, or acetic acids, ammonia, or organic acids 


pure, 


fused silica, such as will not be nitric, muri- 


of any strength, and absolutely insoluble in water: and 
the coefficient of expansion should be sufficiently low so 
that the couples mav be subjected to sudden temperature 
Up to 1100 or 1200 


Above that tempera 


changes without danger of breaking. 
deg. C. these tubes are satisfactory 
ture the silica breaks down and the platinum is attacked 

The reason for inclosing a rare metal thermocouple 
a gas-tight sheath is that the furnace gases, and particu- 
larly those in the iron- or steel-treating furnace, attack 
the platinum and shorten its life very rapidly, and also 
change the thermo-electric characteristics of the couple 

If the couple is to be used under conditions previous!) 
described, it must be covered by a black iron pipe sheath 
wo 1 in. in diameter; and for exceedingly high tem 


peratures, such as that of iron at welding heat, where the 


In. or 


couple is to be in constant service, a thick graphite sheath 


may be necessa rv. 
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The design of the head is a purely mechanical propo- 
sition. It must be such as to hold the porcelain or silica 
sheath, and also the iron sheath, if one is used, and must 
carry the wires through without a possibility of short- 
circuiting them. Where connections to the couples are to 
he made and broken at all frequently, it is well to design 
the head so that the lead wires are terminated in a double 
plug fitted into sockets in the head, and in this case the 
connections should be made nonreversible, either by using 
flat plugs with their planes at right angles to each other 
or cylindrical plugs of different diameters. The former 
type is a stock article in ordinary porcelain and does very 
well, but there is considerable danger of breakage. 


CONSTRUCTION OF BaAase-METAL COUPLES 


The hot junction should be made by welding, in prac- 
tically the same way as the rare metal junction. Where 
the equipment is available, an electric butt weld is admir- 
able, because it is quickly and effectively made and is 
very durable. The wire should not be twisted. It is not 
necessary to anneal an iron and constantan couple. 

Since the base-metal couple need not be inclosed in 
a silica sheath, unless it is to be used in a furnace where 
there are gases that would attack the metals, it is sufficient 
to inclose the couple in a black iron pipe sheath, and to 
prevent short-circeuiting it is best to put insulators on both 
wires. These insulators should be about 1 in. long, about 
%6 in. outside diameter, and about 0.2 in. bore, of porce- 
lain, such that they will not break down at any tempera- 
ture up to 1000 deg. C. They are very cheap, costing 
but about $5 per thousand. The same remarks regarding 
the head apply to these couples as to rare metal couples. 
It should be noted that for laboratory work it is not 
necessary to furnish heads, as the wires themselves will 
lead directly to the icebox for connection. 

As has already been emphasized, the cold junction tem- 
perature is very important. On an annealing furnace in 
the shop, for example, where there are a number of 
thermocouples, the cold junctions would all be carried to 
one point and there inclosed in a box into which a ther- 
mometer projects, so that the cold junctions of all the 
couples are the same, and so that the temperature may be 
known and allowed for. If rare metal couples are in use, 
the lead wires from the heads to the cold junction box 
should be of copper wire, as at ordinary temperatures the 
thermo-electromotive force between platinum and copper 
and between platinum-rhodium and copper is inconsider- 
able. 

Where iron and constantan couples are used, the lead 
wires should be of iron and constantan wire respectively ; 
but they may be much smaller than the thermocouple 
wires themselves. A diameter of 0.051 in. is ample. The 
wire may be obtained in the form of a rubber or braid- 
covered twin conductor, which is a very convenient form 
indeed. The wire thus purchased should be compared 
thermo-electrically to the corresponding wires of the 
thermocouples, to see whether it will show, for any tem- 
perature up to that obtaining around the outside of the 
furnace, any thermo-electromotive forces between corre- 
sponding wires. There are devices now on the market 
for maintaining a constant cold junction temperature. 
These devices consist principally of a closed box with 
binding posts or similar arrangements for making the 
connections between the lead wires and the wires going 
to the galvanometer, and a small incandescent lamp with 
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a thermostatic switch in its circuit, this switch being 
inside the box. The switch being adjusted to any given 
temperature, it will close when the temperature in the box 
goes below that point, thus turning on the lamp; and 
when the temperature has reached the upper limit the 
circuit will open. Regulation to within 1% deg. F. is 
claimed for this device, and in an installation using gal- 
vanometers it is very valuable. These devices are not 
cheap by any means, but an ingenious electrician can con- 
struct one, as the thermostatic switches may be purchased 
at a nominal price. 


MAINTENANCE OF CoLD JUNCTIONS 


For laboratory work the temperature of melting ice 
is the best at which to maintain the cold junctions, because 
all calculations are referred to this standard, assuming 
that the Centigrade scale is used in all laboratory and 
scientific work. No allowances are necessary. The 
simplest way to make the connection is to provide a good- 
sized glass bottle, of about a quart capacity, having a 
mouth about 24% in. in diameter, with the cork bored for 
small test tubes. These test tubes should be filled with 
mereury and the bottle filled with shaved ice, which 
should have some water in it. Then one thermocouple 
wire is pushed down into one test tube full of mercury, 
and the lead wire from the galvanometer or potentiometer 
is also pushed down into the mercury, making the junc- 
tion in mercury at 0 deg. C. It should be noted that the 
wire from the measuring instrument should be insulated 
right down to its tip. If the bare wire were used, the 
junction would be made at the surface of the mercury, 
which might or might not be 0 deg. C. It probably 
would not be. 

This glass bottle may then be set in a bucket and 
packed around with waste. The ice will remain for two 
or three hours, provided there is no source of heat near by. 
But it is better to use a thermos bottle instead of the 
ordinary glass bottle, as then the 0 deg. C. temperature 
may be maintained for hours. A satisfactory thermos 
bottle can be purchased for about $3.50. 

No equipment is complete without standard couples of 
platinum and platinum-rhodium wire. These standard 
couples should be at least three in number—one to be used 
as the primary standard, the other two as secondary stand- 
ards. All comparisons should be made with one of the 
secondary standards and occasionally the two secondary 
standards should be compared with each other. If they 
show any difference, they should both be compared with 
the primary standard, to see which one is out; and this 
is the only use to which the primary standard should be 
put. The rest of the time it should be, figuratively speak- 
ing, packed in cotton and kept in the safe. These stand- 
ard couples should be sent to the Bureau of Standards, 
Department of Commerce, Washington, D. C., for stand- 
ardization. The fee is nominal, and there is a great deal 
of satisfaction in knowing that one has locked up in the 
safe something which is really and definitely true. 

In addition to these three standards there should be 
one or more standard base metal couples, for convenience 
in comparing other base metal couples with the standard. 
The method of comparing with the standards will be de- 
scribed later. It is only necessary to state now that it is 
not necessary to provide sheaths and insulators perma- 
nently for the standard couples. They should be kept 
hung up in a locker. 
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Tools for Machining |Engine- 
Timing Gears 
There is probably no phase of gas-engine construction 
more puzzling to the average owner than that of proper 


engine timing. In Fig. 1 is shown a representative 
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FIG. 1. GEAR ASSEMBLY AT EXHAUST OPENING 
gear assembly, with timing marks. These marks are 


made permanently legible by drilling 0.062-in. holes in 
the face of the gears, and driving in ;'5x14-in. round- 
head brass escutcheon pins. Two pins are used for mark- 
ing the point of exhaust-valve opening 
ting the magneto at the proper firing point. 

In order to secure uniformly accurate results, it was 
found necessary to locate from the cam while boring 


and one for set- 


























JIG 


CAM GEAR-DRILLING 


FIG. 2. 


The cam consists essentially 
radii were 


and turning the cam gear. 
of three radii, so special jaws having 
made for the three-jaw universal chuck of a turret lathe, 
proper cam loca- 


these 


one jaw having a stop pin to give the 
tion. 

The cam gear is then dropped into 
Fig. 2, cam down. The roller A is the 


the jig shown in 
same diameter as 
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Letters from Practical Men 
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the regular cam roller and is set at a distance from th« 
center equivalent to the point of exhaust-valve opening. 
The cam is forced against this roller by means of the 
knurled-head thumb-screw, and the three holes are 
drilled. 

When the gear is hobbed, the drilled holes are set at 
a tooth center by means of a pointer keyed on the man- 
drel, by which the hob has previously been centered, 

The crankshaft pinion is keyseated on a standard key- 
seating machine, being held on the arbor ly means ol 
thumb-screws. An inserted pin is milled off to a 60- 
deg. included angle and serves to center the tooth space 
with the keyway and is long enough to accommodate six 
rears, 

In the fixture employed for locating the broached key- 
way in the magneto pinion, a pointed screw is used for 
centering a tooth space at the proper angle with the 
keyway. The keyway is cut with an inserted-tooth broach 
under an arbor press, the gear resting on its face and 
the fixture guiding the broach. 

The drill jig used for the crankshaft and magneto 
pinions is provided with arbors carrying keys to lox ate 
the keyways with relation to the timing marks. 

H. B. MeCray. 

Charles City, Towa. 


Putting Piston Rings ‘in 
Cylinders 


One of the snags which the amateur runs against in 
overhauling an automobile motor is the putting of the 
piston in-the cylinder. The rings spring out, which makes 


a ) 


—./ 
) 
. > / | 


Re al: “OR Pe ng / 


‘ 





nanan J 


ns 


4 








A METHOD OF CLOSING PISTON RINGS 
it necessary to find some way of closing them fairly evenly, 
so that they will readily enter the cylinder bore. There 
are clamps made for this purpose, but their use is gener- 
ally confined to garages with a good tool equipment. 
Having a job of this kind to do, and no piston ring 
clamp in the neighborhood, I hit on the scheme shown in 
I took a piece of soft 
iron wire, made a small loop at one end and a larger 
one at the other, and used this to close the ring in the 


the accompanying illustration. 
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manner shown. By inserting the piston in the bore until 
the ring just rested on the cylinder head, I slipped the 
smali loop over one of the manifold studs, wrapped the 
wire once around the ring and pulled on the other end 
of the wire with my right hand, using the left to hold 
the ring central and guide it into the cylinder bore. This 
is repeated for each ring and can be used on one cyl- 
inder as readily as another. It makes a very handy 
device, which can be used in any place. 
I. B. Ricu. 
Orange, N. J. 


=m 


Hand Reamer Extension 


We had a number of long holes, 14% in. in diameter, 
to be machined with an expansion reamer. They were in 
iron castings. The reamer was provided with a 1-in. square 
end fora wrench. The holes in the castings were too long 
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HAND REAMER EXTENSION 


to ream from one end of the hole, so we made an extension 
for the reamer as follows: 

A piece of 1-in, square cold-rolled steel A, 12 in. long, 
was centered at both ends, and fastened to it with 7-in. 
rivets were four pieces of flat cold-rolled steel B, Y4x34x3 
in. long. These were placed overhanging the end of A 
hy 1 in., thus forming a square socket. The parts B 
were then machined to 1.495 in, diameter and the exten- 
sion was ready for use. 

J. W. Carron. 

(Juiney, Mass. 
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Milling ona Boring Machine 


In the shop of the Ironton Engine Co., Ironton, Ohio, 
is a Niles knee-type horizontal boring machine, Several 
years ago, on a rush job of locomotive-valve gears and 
eylinders, which are specialties with this firm, a milling 
machine was needed to relieve the work that was piling 
up, so it was decided to rig up a single crossfeed to go 
on the boring machine mentioned so as to adapt it: for 
slab milling, 

The illustration shows how this Was done, The ap) 
pliance consists of a splined serew A on which a bronze 
nut Bis placed. This splined screw replaced the ordinary 
handwheel shaft for the band-feed adjustment to the bar. 
The outer end of the serew A is supported by a forged 
stand C bolted to the floor. Two sprockets D were ob- 
tained, one being keyed to the crossfeed screw FH of the 
machine table and the other bored a sliding fit on the 
splined screw. A feather key was driven tight in the 
sprocket on the screw A so as to make the sprocket re- 
volve with the splined screw and yet be forced to slide 
endwise along it. 

The hub of one sprocket is threaded to suit the steel 
collar F, and this is slipped over the nut, which has a 
shoulder turned on it, and then screwed up to a shoulder 
on the hub of the sprocket. Thus, the nut being loose 
yet held close to the sprocket, when the nut is prevented 
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from turning by means of a pin and spanner wrench and 
the splined screw revolved, the sprocket will turn with the 
screw and be slid along it by the nut. The Niles machine 
has a hand quick adjustment to the bar, and the power 
feed is applied by means of a big cone clutch and a dog 
clutch beside the handwheel G (not shown). 

The latter clutch was of course the one used in giving 
the feed to the table while the cone clutch was disengaged. 
A cutter arbor was made to fit the machine spindle and 
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ADAPTING A HORIZONTAL BORING MACHINE FOR 
SLAB MILLING 


supported by the tailstock. <A link belt was used over 
the sprockets, this being quickly applied or removed. 

This arrangement gave good service and did not inter- 
fere at all with the operation of the machine on its regular 
line of work, 

To engage the crossfeed the chain is put on the sprock- 
ets, the spanner G slipped over the stop-rod /7 over the 
projecting pin J in the unit. Then when the dog clutch 
beside the handwheel is engaged the table will feed back 
or forth, the direction depending upon the way in which 
the reversible feed shaft A’ turns. The splined screw is 
threaded the same pitch as the crossfeed screw. 

Rotanp V. Hurerinson. 

Brazil, Ind. 
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Artificial-Light Blueprint 
Frame 


One of the troublesome problems of the drafting room 
and shop is the making of blueprints. Sunlight printing 
is limited to bright weather and is usually an unreliable 
process. For this reason the blueprinting frame illus- 
trated was designed to be used with arc lamps. 

In Fig. 1 the frame is shown in a horizontal position. 
It is pivoted at the sides. After the tracing has been 
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inserted with the blueprint paper, the cleats A are fast- 
ened. The frame is then turned on its pivots in a ver- 
tical position, where it is held so by means of the pivoted 
fingers shown in Fig. 2. 


The two dowel pins B and the small blocks hold 
the printing frame in the horizontal position. These 
dowel pins fit loosely so that they may be shifted in or 

















FIG. 1. THE FRAME IN A HORIZONTAL POSITION 


out, but are prevented from being pulled out entirely by 
cotter pins. 

When the frame is ready for printing, the dowel pins 
are pulled outward, thereby permitting it to be turned in 
a vertical position. The current is supplied to the lights 
by means of the switch D. Incandescent lamps may be 
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FRAME 


FIG. 2. DETAILS OF THE 


substituted for are lights and, by a little 
so placed as to give an equal distribution of light over 
the frame. 

The frame is 
dimensions being given. 


expe rime nting ’ 


shown in detail in Fig. 2, the overall 


Irvina KLEIN. 


New York, N. Y. 
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Method Used When Drilling 
Small Holes 


The attachment Fig. 
the sleeve of a sensitive drill press. 
different lengths of drilis by the 
collar B. The 


for spring. 


fastened to 
It is adjustable for 
A and is held to a 
was thinned at the lower end to allow 
It was made of drill rod, 


1 was designed to be 


nuts 
rod ¢ 
hardened and tem- 
pered blue. 

When first drilling the pieces it was found that there 
was sufficient friction against the machine table to pre- 
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F/G.4 THE ATTACHMENT USED 
ATTACHMENT FOR DRILLING SMALL HOLES 
vent the work from turning until the drill was just 


breaking through. The device provided the necessary ad- 


ditional friction to hold the and as it is always out 
of the 


The 


piece, 
the 
was simply pushed over the edge of the 
table into a drilled. The 
of holding was used when tapping the pieces. 
drilled the tool revolving at 1,100 
the rate of approximately 700 per hr The tap revolved 
at 550 r.p.m. and the production was 1,000 per hr. 

C. J. HARTMANN 


way when changing there is no delay. 


plece 
work Fig. 2 
same method 
The 
r.p.m,. at 


box after being 
pieces 


were with 


Newark, N. J. 
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Stopping a Forge-Shop 
Nuisance 


Anyone who has made forge-shop repairs to any extent 


run against the problem of keeping bolts 


will surely have 
in the 
I did 
machine 


These 


lie 


Bradley and similar hammers. 


500-lb. 


upper die shoe on 
the 
in every 


holts 


Bradk Vy. a splendid 


for bolts. 


machine being a 
respect except its appetite 
the 


with a strap across the open end of each held 


were U-shaped, one on each end of 


shoe, 
nuts. The bolts were made from 114-in. round 
They seldom lasted over 


f the nut. 


down by 
soft steel. 
off right at the 


5 or 6 hr., vibrating 


lower face o Leather or sheet- 
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rubber packing under the strap helped some, but still the 
breakage Was excessive. 

Finally I made a set of spring block washers like those 
used on automobiles, except that they were big washers, 
Ye in. thick, with about a half-twist bent into each be- 
fore being spring-tempered. Then we put new bolts in 
the hammer, put on the washers and set the nuts down, 
being careful not to flatten the washers down completely, 
which would have destroved the spring effect. I suppose 
those bolts will break some day, but they have not broken 
yet, after several weeks of severe use. 

I believe that the reason the rubber pads we first tried 
did not cure the trouble was that they were put between 
the strap and the beam, and not between the strap and the 
nut, as were the spring washers. Evidently the inertia 
of the strap was less than that of the bolt, causing the 
strap to stop more suddenly than the bolts, throwing a 
strain on the latter every time the dies came together. 
When the washer was put between the strap and the nut, 
it cushioned the bolt directly where it was supported, giv- 
ing it a chance to work up and down slightly through the 
strap. I will grant that this part is pure theory and may 
be incorrect, but there are absolutely no holes in the prac- 
tical side of the job—the bolts used to break, now they 
dont! 

H. W. Jonnson. 

Poughkeepsie, N. Y. 


-~ 


Simple Grinder Attachment for 
Pulley Rims 


The illustration shows a grinder attachment for pul- 
leys from 4+ to 28 in. in diameter, in place on a common 
double-ended grinder, The outlines of the largest and 
smallest pulleys are shown. 

The fixture is mounted on two angle irons A, these being 
slotted. The braces B are also slotted so that the entire 
fixture may be set at any distance 
from the grinding wheels. Bearing 
bracket D is bored out to receive the 
shaft for the pulley and has a setserew 
to provide for shafts of different sizes. 

A radius plate allows setting at any RQ» 
angle for crowned pulleys. fooooe 

This makes a cheap grinding attach- ~_ 
ment for pulleys, wheels, ete., that need 
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plate of a lathe, this arrangement will be found to be 
very convenient and a time saver. 

The targe plate A fits the threaded nose of the lathe 
spindle and the small plate B, which is half the size of the 
large one, is held flat against the plate A by means of the 
block C. This block has running through it a screw D, 
which is held at both ends by blocks 2. By loosening the 
lock ring F and turning the screw D with a chuck wrench, 























FACEPLATE FOR BORING PARALLEL HOLES 


the plate B will cross the width of the plate A in either 
direction and at the same time may be rotated in a cirele. 
Thus it is easy to get the proper location of a number 
of parallel holes, without the annoyance of loosening 
straps and bolts. 








the rims smoothed and trued, and 
answers the purpose where a turned 
surface is not absolutely necessary. 
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It is also much easier for a foundry 
cleaning-room man to put a pulley in 
place awl grind the bumps off by sim- 
ply turning it against the grinding 
wheel, than trying to hold it by hand, 
as is often done in foundries and ma- 
chine shops doing this class of work. 

M. W. Wysona. 

La Porte, Ind. 


Auxiliary Lathe Faceplate 
The accompanying illustration shows a new type of 
lathe faceplate, useful for boring parallel heles in small 
‘igs and dies. Where such work is bored on the face- 








GRINDER ATTACHMENT FOR PULLEY RIMS 


When holes are located and you are ready to bore, 
tighten the lock ring F, which is threaded to plate B. 
The slots @ are provided for the bolts that hold the 
work, while slot // is for block C to travel through. <A 
split ring J holds plate B in position with reference 
to the block C and is fastened to plate B with serews. 

G. W. Purpy. 

West Lynn, Mass. 
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Cutting a Radius on a Shaper 


The article by Francis W. Shaw on p. 297 brings to 
mind an easy method of machining short pieces having 
a large radius, a traversing head shaper being used for 
this work. 

In the illustration the pin A is designed to fasten to 
the ram B in the forward end, and when given a re- 
ciprocating movement will describe a radius with the pin 
C for a center, the tool following the are D. The length 





A SHAPER 


CUTTING A RADIUS ON 
f the bar # may be adjusted to suit the work in the 
manner shown. With the half-nuts the feed F 
disengaged and locked, the vertical feed is used, and any 
radial surfaces within the limits of the bar can be ma- 
chined. One advantage of this method is that to go 
from straight to radial cuts the only change required 
is to drop the bar into place and disengage the feed. 

F. M. A’HEarN. 


of 


Greenville, Penn. 


Government Versus Private 
Munitions Plants 


Your editorial entitled “Economy and Safety in War 
Material Manufacture,” on page 433, prompts some sug 
gestions based on experience in a private plant making 
shells. 

The work was started in a shop already fully equipped 
and organized for building a regular line of machinery. 
The shell manufacture was carefully planned and organ 
ized, and the machines were well tooled up for the work. 
All labor was paid for at day rates, but after things got 
to running smoothly the labor cost was low. Time studies 
were made of some operations, and the work appeared 
to be done with efficiency. Foremen from other large 
plants, after some days at that the 
men were working as well as could be expected and 


this shop, said 


that there was nothing to be gained by putting the op- 
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erations on a piecework basis. The condition cited 


might represent the best that could be expected in a 
sovernment shop, or in a private shop under government 
control, 

But see what a private plant could do under the stim 
ulus of working for profits! The operations were all 
put on a piecework basis. The military authorities made 
some slight improvements in design and Inspection to 
facilitate Some attachments, 
principally air-chucking devices, were added to the lathes, 


manufacture, improved 
and a few more machines, perhaps five per cent., were 
hunted up around the plant. The result was, rough!) 
speaking, that production was trebled, the men’s earn 
ings were increased 50 per cent. and labor cost halved. 
On the basis of this experience it appears certain that 
a live private plant could take orders at a discount from 
the real at any controlled 
plant and could produce more shells, par their men more 


cost government owned or 
money and make a good profit besides, 

If this is the case, what is to be said for government 
ownership or control? You speak of “patriotic Amer 
an shop owners,” but do you imagine for a minute 
that patriotism alone could produce such results as pa 
triotism, piecework and profits? Will a mixed group of 
native and foreign-born machine operators hustle every 
minute for patriotism alone?’ Can you Imagine a go\ 
ernment that will not permit time studies, so changing 
its methods as to 


armers and clerks all at making shells on piecework ? 


put mechanics, apprentices, laborers, 

The huge government arsenal, cating its head off with 
capital charges in time of peace, would lind it necessar\ 
in time of war to draw men away from their regular 
homes and shops, all to make fewer shells at higher Cost 
In the meantime the private 
lack of their regular 
work, owing to war, and their shareholders would be de 
On the other hand, the 


than in private plants. 
plants would be disorganized by 


prived of their usual dividends, 
manufacture of munitions in private plants presents pos 
sibilities of after the war that may 


vreater than the immediate advantages in war time. 


results prove 


ah 
Che 


reduc 


wood 


experience in quantity manufacturing and cost 
tion will make them formidable competitors for world 
markets, content 
markets captured by foreign goods. Did not many large 
American plants get their start, both in capital and in 


manufacturing experience, from contracts for war mate 


They will not again be to see these 


rials during the Civil War? 

To sum up, the following are some reasons for pro 
ducing munitions in private plants, under private control : 
(1) Lower capital cost for plant; (2) saving of interest 
on capital; (3) holding together the organization of pri 
(4) employing men where they 
live; (6) greater pro 
duction per machine; (7) higher earnings per man; (8) 
for stockholders; (9) valuable experience in 
(10) valuable experience in pro 


vate shops in war time; 
(5) greater production per man; 


liv idends 
quantity manufacture ; 


ducing work at low cost. 
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Perhaps it may not be out of place to offer a few sug- 
gestions as to the methods that might be employed to 
provide for adequate supplies of munitions from private 
plants in war time. 

The first requirement for securing munitions is to 
order them. That sounds simple, but the real cause of 
all this shortage of munitions that we read about is that 
the orders were not placed. The board should be ready 
to accompany such orders with full drawings, specifica- 
tions and gages and to assign trained inspectors. The 
board should do all purchasing and allow no subletting ; 
it should purchase the steel for the plant that forges 
shells and brass for the plant that draws cartridge cases, 
and paint and boxes and everything not actually produced 
by the private contractor. There should be no rake-off 
for the middleman. 

A number of demonstration centers, say eight or ten, 
should be established in different cities, preferably in- 
land to be safe from invasion, and widely scattered. It 
is said that practically all munitions being made in the 
United States for the Allies are produced within 150 mi. 
of New York City. In each of these demonstration cen- 
ters and the surrounding district the board should place, 
in time of peace, comparatively small contracts for all 
kinds of war materials. The object of this would be to 
form a nucleus from which, in time of war, these plants 
would at once increase their production and other manu- 
facturers could come to these plants to learn. It should 
be a rule that the plants having thesé demonstration con- 
tracts should do the work as far as possible on regular 
machines found in the usual shops of their class, with 
equipment and tools produced in their own toolrooms. 
Where special machines were absolutely necessary, as in 
the case of a band press or a cartridge-heading press, 
the board should furnish drawings and require that the 
machine be built locally. These contracts need not be 
confined to ammunition, but might include even big guns. 
It will be recalled that during the Boer War a large gun 
was built in besieged Kimberley. 

One result of the present war has been to provide enor- 
mous facilities for making ammunition for the Allies. 
If any of this could be adopted without serious change, 
it would open vast reservoirs of possibilities for the 
United States. If British ammunition could be used it 
is probable that in Canada alone orders could be placed 
for 50,000 shells per day, delivery to begin in 30 days 
and reach the figure cited in 90 days. 

|The American Machinist does not approve of surrepti- 
tious correspondence and seldom publishes a discussion 
without the name of the author. The foregoing com- 
ments, however, came from an engineer who is so closely 
connected with the manufacture of shells for the Allies 
that there are several reasons for withholding his name. 
Thus an exception is made to our rule and his identity 
is not revealed.—Editor. | 

3 
Machining Piano Action 
Hammer 

Referring to Vol. 43, page 470, in an issue of recent 
date F. B. Elliott shows a very ingenious device for plan- 

ing (as he calls it) a spiral. 

However, I should like to ask F. B. E. how he was able 
to secure anywhere near an accurate surface A with the 
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method described. A cord in tension, running around a 
drum, is a suitable device for many things not requiring 
accuracy of movement, such as hoisting wrenches, me- 
chanical toys, etc.; but as applied in this case, it does not 
seem satisfactory. 

Perhaps Mr. Elliott will be kind enough to explain 
a little further along the lines mentioned. 

A. DANE. 
Pottstown, Penn. 


8 


Small-Shop Orders and 
Disorders 


[ have read with great interest Mr. Van Deventer’s 
articles on systems in small shops. That on page 269 
recalled to mind the time when, several years ago, I 
was superintendent of a shop employing about 100 men, 
where a large portion of the work was repairs and jobbing 
in addition to manufacturing a regular line of machines. 
We had one of the simplest and most efficient order 
systems I have ever seen used. 

We had a book, which was kept in the office, of tough 
manila paper about 6x9 in., with flexible millboard back; 
each sheet was numbered serially and had a place for 
customer's name, date, etc., at the top, and the balance 
of the page was ruled in cross-section. Between each two 
pages was bound a sheet of tissue paper, and the manila 
sheets were perforated for convenience in tearing out. 
When a customer brought in a piece of work to be done, 
whoever took his order entered it in this book, making 
a freehand sketch when possible and writing out full 
instructions in regard to the job, using a piece of carbon 
paper under the page. 

The first sheet was torn out and given to the foreman, 
who gave it to the workmen assigned to the job. On the 
back of this sheet any stock used was entered, giving 
weights, etc., of material. Each day a clerk took the 
book and made an entry on a loose-leaf ledger in the 
office, and filled out a small card, giving order number 
and a brief description of the job. These cards were 
placed on a board with clips for holding them, near 
the foreman’s desk. The men working on the job made 
out their time cards from this board. 

When the job was completed and shipped these cards 
were turned in to the superintendent, who checked up 
everything and turned them over to the bookkeeper for 
billing. The tissue sheets formed a permanent record 
of the job and were preserved for future reference. (In 
case of manufacturing a machine or a lot of machines, 
the blueprint numbers were entered in place of a sketch.) 

This may sound complicated, but I can assure you 
we frequently handled forty or fifty orders per day and 
very seldom had anything spoiled on account of wrong 
orders, and frequently duplicated jobs months old, which 
I think is a very good showing. 

The entire clerical force of this shop consisted of a 
bookkeeper and .stenographer. 

B. W. SANDERSON. 

Chicago, Il. 

& 
Resistance of Nickel to Acids is considerably increased by 
the addition of from 5 to 10 per cent. of tantalum. An alloy 
of nickel with 30 per cent. tantalum can be boiled in aqua 


regia or any other acid without deterioration. The alloy is 
tough, easily rolled, hammered or drawn into wire. 
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To Design or To Manufacture? 


The discussion and publicity that have been given to 
the creation, personnel and program for the Naval Board 
of Advisers have hinged on the idea of “invention.” More 
carefully stated, this probably means design. It is, of 
course, logical to talk about what you are going to make 
before you consider how to make it. But when it comes 
to constructing the machinery for our national defense, 
designing for manufacture and manufacturing constitute 
fully one-half of the problem. 

The distinction between manufacture and design of 
war material, and the importance of the former is well 
stated by A. E. Berriman in a paper presented to the 
International Engineering Congress on “The ‘Arrival’ 
of the Aéroplane.” Referring to the construction of 
aeroplanes for military service in Great Britain, he says: 

The fact that the British Government was in a position, 
at the outbreak of the war, to invite tenders for aéroplanes 
of official design, and that many non-aéronautical firms, not- 
ably among those in the automobile industry, contracted to 
build these machines, affords a good illustration of the line 
that can and, in my opinion, should be drawn between manu- 
facture and design. This division of industry does not always 
commend itself to the inventive genius, and instances are 
not few in the field of engineering where good workers 
have confused their opportunities by lack of this perception. 

Engineering, in the commercial sense, is fundamentally a 
financial problem, being primarily concerned with the un- 
interrupted employment of the invested capital represented 
by the buildings and machinery belonging to the firm. One 
design of article is better than another, according to the 
degree to which its greater popularity commands a greater 
amount of profitable business. From a manufacturer's stand- 
point, it is a matter of indifference whether the design is 
an aéroplane or a motor car, so long as the existing organiza- 
tion and machinery are capable of producing it. 

In this connection, however, I may say at once that it is 
not advisable to try to build aéroplanes in a motor-car factory 
that is also fully engaged on its proper work, without 
planning for extensions both to buildings and machinery, as 
the very size of an aéropiane, to say nothing of the multiplicity 
of its details, precludes the possibility of its being sandwiched 
in as a mere “addition to schedule” in some already full 
works program. Moreover, the requirements, both in material 
and labor, are sufficiently uncommon to monopolize much of 
the time of the managing staff. 

For the construction of aéroplane engines, however, the 
normal capacity of a well-equipped automobile factory should 
already be adequate, except in so far as the capacity of the 
machine shop will inevitably represent the narrow neck of 
the bottle when it becomes a question of a high rate of 
output. Also, it is important to recognize the fact that 
the building of aéroplane engines contributes no industry to 
several other departments that are necessary to the construc- 


tion of a complete motor car. These are, of course, purely 
economical considerations and do not affect the potential 
utility of a properly equipped motor-car factory for the 


purpose of building aéronautical engines in emergency. 

As an example, I might mention that the famous Gnome 
rotary motor, hitherto built only in France, was reproduced 
and running in England within eight weeks from the outbreak 
of the war. There were neither drawings nor specifications, 
but a sample engine was dismantled and measured, and the 
drawings were completed in one week. In the Gnome engine, 
every part is finished all over, and the cost of the machining 
labor is therefore disproportionately high. Indeed, there is 
so much work for the heavy capstan type of lathe as to 
monopolize this section of the machine shop, and, therefore, 
to cause some general disorganization, unless due precautions 
are taken. 

The problems relating to the building of aéroplanes to 
existing designs are purely those common to manufacturing 


engineering generally, and the path to a successful issue is 
not necessarily affected by lack of expert knowledge of the 
problems underlying design Provided the drawings are ac 
curate and the specifications exact, the product ensues as a 
matter of course upon the setting in motion of any organiza- 
tion that has the capacity to produce it It should hardly 
be necessary to emphasize the need for system and care in 


handling outside designs of this character, particularly when 


they are subject to frequent alteration, but such precautions 
appertain to the province of general business ability and are 
needed in every walk of life 


Probably everyone who has had to do with the manu- 
facture of munitions for the Allies 
features of design that if changed would tremendous!) 
increase the ease of manufacture. The details of ' 
shell, fuse and detonator parts call for recesses at the 
bottom of threads. No one ever saw a recessing job that 
could be done easily and cheaply. Holes for a spanner 


has come across 


many 


wrench are shown elongated, making it necessary to 
perform a milling operation in addition to drilling the 
starting hole. It is impossible to show why the pin of 
a spanner does not work as well in a suitable round hole 
as in an elongated one. On one detail the holes for a pin 
wrench are nicely drawn with a square bottom, making a 
after drilling. Who 


can prove that the pin of a wrench fits better in a hole 


squaring-out operation necessary 


having a squared bottom than in one with the common 
conical shape left by a drill? On some designs of bayonets 
the length of the blood groove is given in thousandths of 
an inch and the distance from its end to the end of the 
blade is specified in thousandths. Who was the man who 
averaged the size of a soldier so carefully that he could 
design a blood groove to thousandths of an inch? Another 
bayonet detail calls for a profiling operation on the hilt 
to produce grooves into which tongues cut on the wooden 
grips are made to fit. What prevents us from riveting on 
the wooden grips of butcher knives for men, in the same 
way that the handles of butcher 
knives for pigs and steers ? 
ical operation to perform. 


wooden 
It is a much easier mechan- 


we rivet on 


There is no reason to that the design of 
American munitions is any further advanced from the 
viewpoint of manufacture than those of other nations. 
The American Machinist recommends to the Naval Board 
of Advisers that in due time an important part of their 
deliberation be given over to the matter of redesigning 
American naval munitions for speedy and economical 
manufacture. 


suppose 


Inspecting vs. Checking 
Drawings 


Every shop turning out a high-grade product pro- 
vides for a careful detailed inspection of every part 
produced, to determine if it will function properly in 
the place for which it was made. The superficial check- 
ing of dimensions is not relied upon alone; quality of 
material, finish, appearance, temper, etc., are considered. 
Why should not the drawings from which the parts are 
made undergo a similar careful inspection instead of 
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the usual general overall check? Would not this prevent 
much of the present waste and worry? 

At first thought it may seem that there is merely a 
distinction between checking and inspection, but no dif- 
ference. However, a little consideration will show that 
the average shop inspection differs in purpose, principle 
and execution from the usual drawing-room checking, 
and that the qualities that make a successful chief in- 
spector are far different from those that are found in 
a checker of drawings. 

The inspector of parts must have excellent mechan- 
ical judgment, a thorough knowledge of machine-shop 
practice, specific information as to the the 
product he is handling, a keen sense of justice, and a 
hackbone stiff enough to fix the quality of the shop’s 
output and maintain it. Such a man is usually of 
middle age, with many years of shop experience behind 
him, and commands a good salary. By contrast the 
drawing-room checker is apt to be some youngster that 
understands drafting and is handy with mathematics. 
Ile is not expected to do more than look over the views, 
verify dimensions and see that the notes, title, bill of 
material and the like conform to the particular office 
standards. He is far from being the highest-paid man 
in the drafting room. Thus checking is not inspecting. 

In some of the best-organized drawing rooms, how- 
ever, two checkings are required. The first is called 
“checking for design” and is done by the chief drafts- 
man or engineer. The second is the usual checking of 
details. This approaches in results those that might be 
expected from a careful system of drawing inspection. 

There are many things of importance in the execu- 
tion of drawings beskles the accuracy of details. At the 
outset: Will the device operate? Can it be made? Is it 
as simple as possible? Does it conform to the best prac- 
tice ? 
be asked by a drawing inspector, but they are beyond 
the province of a checker. 

Thus it is not fanciful to think of another impor- 
tant, well-paid position in the effectively organized 
drafting room of the immediate future—that of inspec- 
tor. When he is really on his job he will simplify pat- 
tern work, cheapen machine work, use standard materials, 
modify parts with a full knowledge of the accuracy and 
capacities of the machines and tools in the shop, conform 
to the best and most advanced practice in machine de- 
sivn, and be the adviser of the shop in inspecting the 
His coming will be a forward stride in many 


uses of 


These and many more questions could and would 


drawings. 
machine-building shops. 

& 
Developments in Shop Lighting 


The general adoption of the new nitrogen or gas-filled 
tungsten lamp, known commonly as the type C unit, 
has given to the shop-lighting field new and broadened 
opportunities for raising the standards of illumination. 
The remarkable increases in electric-lamp efficiency are 
illustrated in a most striking manner when one stops 
to consider that the old Edison carbon-filament lamp, 
rightfully looked upon in its day as a most important 
contribution to efficient electric lighting, has been re- 
placed through successive stages of development by this 
new gas-filled incandescent lamp. The latter can pro- 
duce about seven times the amount of light for a given 
cnergy consumption of the former. 
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So far as the research departments of the lamp manu- 
facturers are concerned, a great work has been done in 
making available lamps of so much greater efficiency than 
formerly; but this is only one step toward the improved 
illumination which is still required in many shops. On 
the part of shop managements there must also be an 
active appreciation of the advances in the art and a will- 
ingness to have their shop spaces equipped with the im- 
proved lamps in such a manner as to conform with the 
principles of good lighting, both in the quantity of il- 
lumination furnished their employees and in the quality 
of the effect produced. 

The gas-filled lamp on its first appearance seemed to 
promise units of very high candlepower only, but within 
the past year lamps as small as 100 watts (about 120 
candlepower) have been placed on the market. With the 
introduction of the smaller units, lamps of this type have 
heen made available in various sizes, ranging from 100 
to 1,000 watts. Care should be taken to remember, how- 
ever, that when the tungsten lamp appeared in shop 
spaces some six or eight years ago, it found its greatest 
usefulness in bays of low headroom. There the smaller 
and medium-sized units filled the need for a lamp size 
between that of the older carbon filament and the are 
lamp. 

For this reason the smaller and medium-sized modern 
gas-filled lamps will probably be most widely used for 
these spaces of low headroom, thus furnishing a more 
efficient lighting unit than the earlier tungsten lamp. 
The larger and even more efficient units of the gas-filled 
type will probably find a wide field for high shop sec- 
tions and yards, the possibilities in the latter cases having 
already been demonstrated in some degree by the wide 
adoption of the gas-filled lamp for city-street lighting. 
In high shop bays this new form of incandescent lamp 
will undoubtedly replace many are lamps formerly in 
service. 

As a matter of special importance, attention should be 
directed to one feature which, unless properly cared for, 
is decidedly objectionable in these high candlepower gas- 
filled lamps, namely, the excessive brilliancy of the con- 
centrated filament. This glare or brilliancy, so much 
greater than that of the ordinary tungsten lamp, with its 
longer arrangement of filament, makes the use of suit- 
able shades or reflectors a most necessary item. The 
use of these new lamps during the months since their 
popular adoption shows that there is a great danger of 
eye discomfort and trouble due to carelessness in in- 
stallation. 

In the ordinary shop use of these lamps it is therefore 
of the utmost importance that due care be exercised to 
prevent such harmful effects and so to arrange the light- 
ing system of the shop as to-secure illumination results 
comparable with the improved efficiency of the new lamps 
themselves. 

The philosophy of learning a trade: To make a good 
living; to have a happy family; to make preparation for 
hard times; to wear overalls in the shop with the same 
dignity as good clothes are worn on Sunday; to be con- 
fident you are laying a sure foundation for any future 
success ; to feel that you are master of your work and that 
you share the creative spirit—this is the wholesome 
philosophy of learning a trade.—Milton P. Hiqaqins. 
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improved Hand Miller 


The hand miller shown in Figs. 1 and 2 is made by the 
Adams Co., Dubuque, Lowa. It differs considerably from 
this company’s former model of the same type. It retains 
the peculiar box form of table, but the vertical and spin- 
dle hand-feed levers have been replaced by handwheels, 
as the machine has been designed especially for short, 
quick cuts imstead of profiling work. 

The table feed is operated by a hand lever with a self- 
locking ratchet movement which enables the workman to 








ay. 

















FARWELL NO. 1 HAND-MILLING 


MACHINE 


FIGS. 1 AND 2 


take several strokes if necessary to complete a cut without 
swinging the lever clear around. The machine is rigid in 
construction, and quick, heavy cuts may be taken without 
perceptible chatter. The driving pulley is mounted on a 
swinging bracket, which is adjusted by means of a right- 
and-left screw movement, so that the belt to the spindle 
may be kept at the proper tension regardless of the posi- 
tion of the head. 

The head has a vertical adjustment of 12 in., which is 
obtained by means of a handwheel and vertical screw. 
Locking levers hold: it securely when in position. The 
table is 8x18 in. and has a traverse of 18 in. The spindle 
quill is given a lengthwise movement of 234 in. by means 
of a rack and pinion controlled by a handwheel, and is 
also locked in position by a small lever. The spindle is 
bored to take No. 9 Brown & Sharpe taper shank cutters. 
The machine weighs 800 |b. stripped; with countershaft 


and all, 980 lb. It weighs 1,250 lb. crated for domestic 
shipment, and for foreign shipment, 1,580 Ib. The base 
is 18x24 in., and the machine requires an operating space 


oX+ Tt. 


of about 


Automatic Profiler or Die- 
Sinking Machine 


In general the machine shown follows the lines of the 
previous type of this machine produced by the Keller 
Mechanical Engraving Co., Brooklvn, N. Y., 
scribed at Vol. 32, Part 2. 
the machine ts that of a tracer following a model or pat 
in the steel die what- 


and «k 


The principle ‘ 


page 53D, 


tern and a cutting tool working out 
ever is contained in the pattern. 

The machine is automatic, but supplied with a hand 
operated milling attachment by means of which the bulk 
of the stock can be quickly routed out where there is deep 
cutting to be done. 

The faceplate A carrving the model and die has a vei 
fixture B the 
ixture 


movement: the carrying tracer and 


tool 


tical 


cutter feeds horizontally. This Is pivoted 























AUTOMATIC PROFILING MACHINE 


on a fulerum C permitting the opposite end D), carrying 


the tracer and cutter, to ride freely in and out ever the 
The cutter is 
reversing motor F, 

a hand-operated mill- 


pattern and work. driven by a motor / 
and the machine itself by a 

The “hogging-out” is done with 
ing attachment; the operator simply allows the traeer to 


follow the pattern; the mill will only cut when the tracer 
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finds a corresponding level in the pattern. Therefore 
it is not necessary to lay out. 

After the die is roughed-out with the hand-operated 
milling attachment, the latter is disconnected, the blunt 
tracer and cutter are replaced with a tracer and cutter 
with less taper, and the machine is allowed to feed auto- 
matically. The third cut is usually taken with a still 
finer tracer and cutter, also automatically. 


“3 


Portable Shop Crane With 
Compensating Quadrant 


The type of crane shown mounted on an electric freight 
truck is very useful for lifting or moving castings, parts 
or loads of any kind up to its rating of 1,000 lb. A 




















COMPENSATING QUADRANT PORTABLE SHOP CRANE 


big feature of this crane is its compensating mechanism, 
by means of which a suspended load is moved out or in 
on a line parallel with the floor. The main frame of the 
crane is a steel casting with rack teeth cast in the base, 
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in which corresponding teeth in the jib quadrant mesh. 
This lower part of the jib quadrant is also a steel casting, 
though the upper part is a 5-in. beam section. The 
jib-operating screw is of high-carbon steel working in a 
bronze nut. All bearings are of phosphor bronze. The 
operation of both hoisting drum and jib screw is con- 
trolled by one lever. The front lever controls the brake. 
The truck and crane are entirely self-contained, being 
operated from a storage battery. 

The maximum outside reach of the crane is 5 ft. 6 in., 
and the load may be carried inward 3 ft. 74% in. The 
maximum height of lift with jib full out is 6 ft. 74% in.; 
with jib full in, 8 ft. 7 in. The crane motor is an Elwell- 
Parker series-wound 24-volt 1.2-hp., running at 1,350 
r.p.m. Power is transmitted through worm and worm 
gear of a ratio of 45 to 1. The hoisting speed is 13 ft. 
per min. and the lowering speed 60 ft. This can be 
varied to suit conditions. The jib can be swung from 
maximum in to maximum out in 26 Under test 
the crane required 0.67 electric hp. for a light load; 
under a 1,000-lb. load, only 0.7 electric hp.; hoisting 
under full load, 1.26 electric hp. The weight of the 
crane alone is about 1,145 lb.; the weight of truck, about 
1,750 lb. The crane is made by the La Salle Machine 
and Tool Co., La Salle, Ill. 

Shell-MarKing Machines 


The machines shown in the illustrations represent late 
developments of the Brown-Boggs Co., Hamilton, Can- 
ada, for marking shells. 

The machine shown in Fig. 1 is for marking the base. 
It is so arranged that the entire pressure of the machine 
is exerted on each individual letter and figure succes- 
this action a deep impression is obtained 


sec, 


sively. By 
with little power, and consequently no crushing strain. 
The depth of the impression can be increased or lessened 
as desired. The marking chuck is fastened on the end 
of the shell by means of a thumb screw. The shell is 
then placed on the saddle, clamped, and by the aid of the 
handwheel the shell is moved up to the revolving pres- 
sure chuck. This chuck is the one next to the pulley. 




















FIG. 1. SHELL-BASE MARKING MACHINE 
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The operation of the body-marking machine shown 
in Fig. 2 is apparent. The shell is rolled between the 
large disk and die-holder through the zeared-drive shown. 
Adjustment of each letter or figure for light or heavy 
impression is provided. 


Combined High-Powered 
Miller 


The miller shown herewith in two views is made by 
the Ingersoll Milling Machine Co., Rockford, IIL, 
ana differs considerably from former models of this 
type. It can be used either as a horizontal or a vertical 
miller, separately or both at once. It is known as their 
No. 3 Combined High-Powered Miller. It 
for constant-speed drive from either belt or motor. If belt 
driven, it will drive direct from main lineshaft by means 
of a 5-in. double belt, friction clutch and constant-speed 
pulley 15% in. in diameter, which should run 324 r.p.m. 
If motor driven, a 10-hp. constant- or variable-speed mo- 


is arranged 


tor is recommended. 
The table is 16x58 in. over all, with a working surface 
It has three T-slots 34 in. in 
width. Oil pockets are cast in the ends. The hand ad- 
justment of the table is 4% in. per turn of crank. The 
power adjustment is jy in. per min. longitudinally and 
transversely, and 38 in. per min. vertically. All table 
feeds are and and are started, 
tripped and reversed by one lever. The longitudinal 
feed is 34 in., the transverse feed 14 in. and the vertical 
feed 20 in. There are 12 changes of table feeds indepen- 
dent of the spindle speeds, varying from 0.63 to 20.9 in. 


of the same dimensions. 


automatic reversible, 
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per min. These feeds apply to the longitudinal and 
transverse feeds, as the vertical feeds are 14 as fast. 
The spindles are 3% in. in the largest 
taper. The holes in the spindles are bored for No. 12 
Brown & Sharpe tapers. There is a 114-in. hole for draw- 
in rod for holding cutters. 
hammered openhearth steel and run in phosphor-bronze 


diameter at 


These spindles are made of 


boxes with taper cones for taking up lost motion. Across 
the end of the vertical spindle there is a slot to receive 
two 1-in. square keys to positively drive face-milling 
cutters. The horizontal spindle has two of these slots 

one is to drive face mills and the other for the horizontal 
arbor. Quills for both spindles are 584 in. in diameter, 
with a quick hand adjustment of 6 in. for the vertical and 


t in. for the horizontal quill. All spindle gears are 
steel forgings, heat treated and hardened, incased and 


running in grease. The main spindle gears are 5-pitch, 
10.8-in. pitch diameter and 2-in. face. 
gears are 5-pitch, 6-in. pitch diameter and 2-in. face. 
There are 16 spindle speeds for both spindles indepen- 
dent of table feeds. 
r.p.m. For fine table adjustments dials are furnished 
graduated to read to thousandths of an inch. 

The capacity of the machine is indicated as follows: 
From top of table to face of vertical spindle the maxi- 
mum measurement is 271% the 
Is 14, in.; from top of table to center of horizontal 
spindle, 20 in., minimum, 0 in.; from center of vertical 
spindle to face of columa, T8 in.; from face of column 
to inside arbor €upport, maximum, 23 in., minimum, 
101% in. A No. with the machine, 
and at an additional attach- 
ment which has both hand and power feed may be put on. 


sec ondary spindle 


These speeds range from 15.8 to 365 


6 in. and minimum 


5 vise is furnished 


cost a circular milling 




















CONSTANT-SPEED DRIVE 


COMBINED HIGH-POWERED 


INGERSOLL MILLER 
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This machine occupies a floor space 584x100 in. and 
weighs ready for domestic shipment in two boxes about 
8,200 lb., and for foreign shipment, 10,100 lb., occupy- 
ing 260 cu.ft. 


~*~ 


Miller with Vertical Head 
and Circular Table 
The Rockford Milling Machine Co., Rockford, Ill., is 


114 plain back-geared cone miller 


The 


now fitting its No. 
with a vertical head and circular table, as shown. 

















MILLER WITH VERTICAL HEAD AND CIRCULAR TABLE 
No. 2 machine may also be similarly fitted on order. The 
in diameter and of the usual type, 
graduated in degrees. The vertical head is attached to 
the column, and the spindle is driven by means devel- 


The spindle is bored to 


table used is 12 in. 


oped exclusively in this shop. 
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take a No. 10 Brown & Sharpe taper shank, and the hole 
in the center of the table is bored for a No. 9. 

The No. 14% machine itself, which has been previously 
described in these columns, weighs about 2,110 Ib.; boxed 
for export, about 2,570 lb. The domestic shipping weight 
is about 150 Ib. less. 


wos 


z 


Multiple Shell-Turning Lathe 


The illustration shows a multiple lathe designed for 
rough-turning five 3-in. shells simultaneously. The tail- 
stocks are adjustable, so that fewer pieces ef greater 
length can be accommodated. The machine has a range 
up to 6 in. in diameter. The headstock carries a fast 
pulley, which drives through triple gearing a longitud- 
inal shaft, with sliding gears meshing with teeth on the 
circumference of the faceplates. The latter are made 
with sleeves which are actually spindles, and which carry 
adjustable centers inside, acting as tailstock centers. The 
headstock centers are secured by screws to the front of 
the faceplates. It will be observed that both centers re- 
volve with the work and in this way the operator is re- 
lieved from attending to lubrication of centers. 

The carriage extends along the whole bed, thus afford- 
ing a large bearing surface, and consists of two longi- 
tudinal rails connected with heavy cross bridges carrying 
the tool posts and tool holders. These bridges, as well 
as the combined head- and tailstocks, can be adjusted 
longitudinally to suit different lengths of work. 

There are two cutting tools used—one to take off the 
scale, the other to take a light finishing cut. A pump is 
provided for forcing the lubricant to the tools. Change 
gears for both the speed of faceplates and the feed are 
provided. The apron follows a substantial design and 
all gears are protected with guards. 

While immediately designed for the roughing opera- 
tions on shell work, this machine is calculated to be espe- 
cially adapted for quantity production on similar classes 
of cylindrical work. 

The swing over the head is 10 in.; over the carriage, 
The spindle bearing is 31% in. in diameter and 
the driving pulley, 16 in. in The range of 
feeds is from */,, to °/g, per revolution, and the normal 
spindle speeds are 6 and 30 r.p.m. The machime is a 
recent product of the Jenckes Knitting Machine Co., 
Pawtucket, R. I. 


814 in. 
diameter. 




















MULTIPLE-SHELL ROUGH-TURNING 


LATHE 


EQUIPPED WITH DOUBLE-CUTTING TOOLS 
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International Engineering Congress 
at San Francisco 





SY NOPSIS—The opening features and report of 
the mechanical engineering sessions. The papers 
that touched the machine-building field are in the 
nature of reviews, prepared to record the state of 
the art or present-day practice. The discussion was 
an important feature in the pres nlation of many 


of them. 





In the Auditorium of the Civic Center in San Fran- 
cisco the much prepared-for International Engineering 
Congress under the auspices of the national societies of 
civil, mining, mechanical and electrical engineers and 
naval architects and marine engineers convened at 10: 30 
a.m., Sept. 20. 

Dr. William F. Durand, chairman of the Committee of 
Management, called the meeting to order, and gave a 
short outline of the conception of the idea of an engineer- 
ing congress during the Panama-Pacific Exposition and 
the work of preparation. He then introduced as honorary 
president of the congress, Maj.-Gen. George W. Goethals, 
who in turn presented James Rolph, Jr., mayor of San 
Francisco, who welcomed the visitors to the city. In 
his address Mayor Rolph spoke appreciatively of the 
work which engineers have done in rebuilding the city 
since the great earthquake and fire. Now, he explained, 
the city is so protected with an auxiliary fire system, that 
it is impossible for it ever to be destroyed or even serious- 
ly affected again by fire. He also referred to other engi- 
neering work now going on, which includes a_ tunnel 
12,000 ft. long, costing $4,000,000, and the building of a 
hydro-electric plant in the Sierras at a cost of $45,000,000, 
to supply the city and the surrounding country with light 
and power. 

Charles C. Moore, president of the exposition, was then 
introduced, and in a short address paid tribute to the en- 
gineering profession for its accomplishments, not only in 
the canal work, which the exposition celebrates, but in 
the building of the exposition itself. Major-General Goe- 
thals then gave a short review of the history of the Panama 
Canal and its organization features. 

The only honorary vice-president present from the Con- 
tinent, Jean de Pulligny, the French representative, was 
next called upon and gave his message of greetings from 
the French Republic and the French engineering protes- 
sion, 

There then followed addresses by the following rep- 
resentatives of other countries: J. B. Challies, from Can- 
ada; J. R. Vallalon, from Cuba; Admiral H. Wei Han, 
from China; Fernando Cruz, from Guatemala; Admiral 
Motoki Kondo, from Japan; H. J. KE. Wenckebach, from 
the Netherlands; Alejandro Canton, Nicaragua : 
Sefor Lasarte, from Spain; Richard Bernstrom, from 
Sweden; A. E. A telegram of 
regrets at its inability to be represented was read from the 
Electro-Technical Association of Italy, and greetings from 
the assistant secretary-general of the Pan-American Scien- 


from 


Rohn, from Switzerland. 


tific Congress to be held in Washington next December. 
Following a few announcements, the meeting adjourned 


until the afternoon. 


Reconvening at 2 p.m. in the same building, the con 
gress considered a symposium of papers relating to the 
canal. The 
summary of the earlier history of attempts at an Isthmian 


first, by Major-General Goethals, gave a 
canal and the project that was finally adopted. 

The paper, entitled “Commercial Trade 
Aspects of the Panama Canal,” by Emory R. Johnson, is 
n abstract by 


second and 


the absence of the author was presented 
Prof. W. I’, Durand, and discussion was contributed by 
Major-General Goethals and C. Ek. Grunsky. 

The remaining papers passed without discussion and 
were as follows: “Working Force of the Panama Canal,” 
hy Capt. R. E. Wood, U.S. A.: “Purchase of Supplies for 
the Panama Canal,” by F. C. Boggs, 
vineers, United States Army, and 
officer of the Panama Canal: “Outline of 
Geology,” by Donald F. MacDonald, geologist ef the 
United States Bureau of Mines; “Climatology and Hy 
drology of the Panama Canal,” by F. D. W illson. 


Major Corps of En 
purchasing 


Canal-Zone 


general 


First MecHANICAL-ENGINEERING SESSION 


The section of the 
opened its first session in one of the smaller halls of the 
Auditorium at 10 a.m., Tuesday, Sept. 21, with a paper 


Founding,” 


mechanical-engineering eonuress 


on “Recent Advances and 
by Thomas D. West, of Cleveland, Ohio 
Extracts from this were 


Improvements in 
(cdleceased sinc 
the preparation of the paper). 
read by Prof. W. R. Eckert. 
The discussion was opened by 
W. Dickie, who related an experience of his own son 


the presiding officer, 


l2 years ago in making castings of a form similar to that 


shown in Fig. 2 of the paper. There were over 150 to | 
} 


insisted on a 


made within six months. The foreman 
loam mold and got out the first casting in about six weeks. 
Then Mr. Dickie offered to make a pattern with flanges 


that could be withdrawn inwardly, and wanted them cast 
in dry-sand molds. The foreman thought it could not be 
done, but it proved successful. The work was completed 
in the allotted time and with a profit where the firm had 
faced a big loss. Mr. Dickie also commented on the dif 
ficulty of getting skilled attractive 


wages are paid in this trade compared with other mechani 


molders, although 
arts. 

L. D. Burlingame told how in the East 
of keeping up the supply of skilled molders is reduced by a 


the difficulty 


system of apprenticeship in which the future outlook is 
made to feel that the 
future opportunity for 


made attractive. The vouths are 


worth 


trade is while and holds 


advancement. 
the Present” was 
Philp. South Bet! 


Times Until 


vou 


“Forgings from Earl 


the title of the next paper, by C. 


lehem, Penn. This was presented in abstract by Prote- 
sor Eckert, as was also “Recent Progress and Preseit 
Status of the Art of Forging wiih Special Reference to 
the Use of Quick-Acting Forging Presses,” by A. J. 


Capron, Sheffield, England, and the two were discussed 
together. 

Mr. Dickie told that in 
steam hammers, only trip hammers ae 
present-day lack of skilled smiths, du 


davs there were 


his early 
remarked the 


{ 


to the use of power 
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forging devices. The Swedes are the best of those left, 
and examples of their artistic work are to be found in 
the Swedish Building at the exposition. 

W. A. Doble called attention to the advantage of forg- 
ing presses over hammers in that the effect permeates the 
mass, whereas the hammer affects the surface most. He 
made some rollers for the Lick Observatory recently and 
found they were all piped because the smith rolled the 
ingot while forging it from square to the round section. 
It really was the action that Mannesmann makes use of 
in his process of forging hollow shafts. Electric and 
flame welding have affected forging because they are now 
able to make smaller parts and weld them together in- 
stead of forging in one piece. They do not have as much 
large work here on the Coast as in the East, but he believes 
that the steam hammer in California could well be 
scrapped profitably in favor of high-pressure forging 
presses. 

The last paper of the morning was “Permanent Shops 
at the Pacific Terminals of the Panama Canal,” by H. D. 
Hinman and A. L. Bell, Canal Zone, Panama. This 
paper was not available in printed form and passed with- 
out discussion. 

SECOND AND THIRD SEssIONS 

“Machine-Shop Equipment, Methods and Processes” 
was the title of the first paper of the second session, 
which, in the absence of its author, E. R. Norris, Pitts- 
burgh, was presented in abstract by Professor Eckert. 

In the discussion Carl G. Barth criticized the paper 
as not of enough instructive value to deserve a place in 
the proceedings of an international engineering congress. 
Regarding tools with welded high-speed steel tips, the 
speaker declared that in his experience they had had suc- 
cess with them in a commercial way and he did not agree 
with the paper that they prove more expensive than solid 
Another thing which the paper 
Inder the right conditions 
are entirely satisfactory. 


tools or butt-welded tools. 
disapproved of was belt feeds. [ 
Mr. Barth maintains that they 
The trouble is usually that they are not designed to have 
cnough power and the belts are Another leaf 
from his own experience was that cast-iron bushings are 
superior to bronze ones in countershafts. He also in- 
dorsed the use of water when cutting cast iron. It keeps 
down the dust and heat and increases the efficiency about 
12 per cent. Finally, he accused the manufacturers of 
not giving the correct speeds and feeds on the cutting 
tables of their machine tools. It is his dream that some 
day the same speeds and feeds for a given piece of work 
will be recommended and used the world over. 

James Hartness offered a word in defense of the manu- 
facturers, saying that they are trying to give the users 
what they need and want, but invention cannot be worked 
out by mathematics. That comes afterward in checking 
up. Mr. Barth interjected a testimonial to Mr. Hartness 
that he was one of the few machine-tool builders paying 
much attention to the work and wishes of men like him- 
self, who are striving for the highest efficiency in ma- 


too small. 


chining operations. 

The second paper, on the same subject as the first, 
was prepared by H. F. L. Orcutt, Rowington, Warwick- 
shire, England, and was also presented in abstract by 
Professor Eckert. 

James Hartness considered the author one of the best 
qualified to write on the subject and agreed that in ma- 
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chine-shop work the human element is quite as much to be 
considered as the equipment. Mr. Barth rejoined that 
the men cannot be better treated than by providing them 
with the best equipment. 

Prof. H. B. Langille wanted to know if ball or roller 
bearings had been successful in machine tools. Mr. Barth 
answered this by saying that ball-thrust bearings are used 
in high-speed drills and give no trouble. Mr. Hartness 
said that he had found difficulty in putting ball bearings 
in spindle bearings ; that they seemed to increase the chat- 
tering, but that this may not be the fault of the bearings. 

The next paper, “Automatics,” by Ralph E. Flanders, 
Springfield, Vt., was presented in abstract for the au- 
thor by Mr. Hartness. In shop language “automatics” 
means turret or screw machine or such a machine of the 
lathe type. 

L. D. Burlingame referred to the interesting compe- 
tition now going on between automatic and hand-con- 
trolled machines. Mr. Flanders had pointed out some 
of the conditions that make the automatic machine de- 
sirable. The speaker explained how many of the prob- 
lems that had been hard to overcome in automatic ma- 
chines have been solved, such as indexing and stopping 
the turret or revolving member, separating the work from 
the chips, ete., but there are still troubles to be over- 
come to make automatic as good as hand-operated ma- 
chines for certain work. Semiautomatic control has 
worked out well in the products of several makers. The 
belt-driven feeds mentioned by Mr. Barth are all right in 
some cases, but when a powerful positive feed is needed 
the geared feed is better. It used to be thought that 
grinding could not be made automatic, but it has been 
done; many of the apparently impossible things are be- 
ing accomplished. 

The last paper in this session was “High Temperature 
Flames in Metal Working,” by H. R. Swartley, Jersey 
City, N. J., and was presented in abstract by Calvin W. 
Rice, secretary of the American Society of Mechanical 
Engineers, who presided at this session. 

W. A. Doble remarked the lack of mention in the paper 
of electric processes of welding, which he considers bet- 
ter for pipe-line welding than the process described 
in the paper. In Boulder, Colo., a 42-in. pipe line leaked 
at every joint and was repaired by the oxyacetylene pro- 
cess, but it would have been cheaper to have welded it 
electrically considering that current was so abundantly 
available. For this reason hydro-electric companies can 
use electric welding to better advantage than gas. In 
another case a Y-casting in a line under 900-ft. head, 
which had cracked from shrinkage strains, was welded at 
comparatively small expense where it would have been 
a great loss of money in the interrupted service of the 
plant if it had been necessary to replace the casting. A 
welder was sent, and as it was, only a couple of days was 
lost. The casting has been in service some 18 months 
since then and shows no signs of recracking. In his own 
works Mr. Doble is now producing Y-castings without 
shrinkage strains by deliberately cracking them, or mak- 
ing them with a V-shaped opening at the points where 
they would tend to crack by shrinkage, and after they are 
annealed the crack is closed by electrically welding it. 

Diesel engines and steam turbines were the principal 
topics at the third session of the Mechanical-Engineering 
Section. The first paper was a very comprehensive one, 
prepared by Professor Lucke, of Columbia University, 
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under the title, “The Internal-Combustion Engine of 


the Year 1915. The Gas Power System. A Survey of 
Its Status in the Year 1915.” 

The next two papers were presented in abstract by the 
secretary of the session, Professor Eckert, and discussed 
together. Their titles were: “The Development of the 
Construction of Turbines in the Netherlands,” by D. 
Dresden, Hengelo, The Netherlands; and “The 1915 
Steam Turbine,” by E. A. Forsberg, Stockholm, Sweden. 

The last paper of the morning was “The Diesel Engine 
in America,”? by Max Rotter, St. Louis, Mo., which was 
devoted largely to current features of design. H. J. Ken- 
nedy declared that cost is one of the many factors in con- 
nection with the use of Diesel engines upon which a great 
deal depends. He wanted to know if any information on 
this point had been brought out and asked if the cost of 
plant has been reduced any in the last few years. F. L. 
Williams gave the figure for the cost of Mietz & Weiss 
semi-Diesel engines as about $45 per horsepower. 

Simultaneously the sections on Water and Irrigation 
Engineering, Materials of Engineering Construction and 
Naval Architecture and Marine Engineering held their 
third sessions; those on Municipal Engineering and Min- 
ing Engineering their second sessions and the Miscel- 
laneous section its first session, at which a symposium of 
papers on aviation was considered, 

In the afternoon in the Court of Abundance of the ex- 
position the ceremony was held of presenting a bronze 
medal to Doctor Brashear as the foremost citizen of Penn- 
sylvania for his contribution to its general welfare. 


Fourti MrCHANICAL-ENGINEERING SESSION 


The fourth mechanical-engineering session was held on 
Thursday afternoon, the first paper being on “Develop- 
ments in Modern Water-Turbine Practice,” by Dr. H. 
Zoelly, which reviewed modern practice in water turbines, 
dividing the subject into three sections—low-, medium- 
and high-head types. Automatic governors were also dis- 
“Water Wheels of Pressure Type” was the sub- 
This went some- 


cussed. 
ject of the next paper, by Arnold Pfau. 
what into the design of these wheels, followed by a classi- 
fication of the types and their characteristics. In dis- 
cussing the section of types the author paid a tribute to 
the progressiveness of American engineers. Speaking of 
efficiencies, he pointed out that 80 per cent. with a modern 
Francis turbine is common and that 90 per cent. is ob- 
tainable with the vertical-shaft turbine. 
The last two papers were discussed jointly. J. D. Gallo- 
way believed that American designers have reached the 
highest efficiency they can hope to attain, and wished 
that the engineering societies might codperate in formu- 


single-runner 


lating standard definitions relating to hydro-electric work. 

The next paper was by J. D. Galloway, on “Hydro- 
Electric Power Development and Its Use,” which set 
forth the general engineering features of hydro-electri: 
power development, described several typical plants and 
included a very useful table of data on high-, medium- and 
low-head plants in use in this country. In discussing 
this paper Mr. Doble pointed out the advantages of the 
lap-welded penstocks over riveted ones; they are smoother 
and thus reduce the loss due to the friction head and make 
possible a smaller and lighter pipe. The other two papers 
of this session were “Water Wheels of the Impulse Type,” 
by W. A. Doble, and “Canadian Hydro-Electric Power 
Development,” by Charles H. Mitchell. 
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At the sixth naval-architecture and marine-engineering 
session on Friday morning, the first paper was on “Fuel 
Oil,” by E. H. Peabody. This contained statistics of 
the world’s fuel-oil supply from its earliest history to the 
present and gave an interesting comparison of the cost 
with oil and with coal. 
were listed, and the relation of the flash point to atom1- 
Specifications of the United States 
Navy for fuel oil were included, with descriptions of burn- 


Oil analyses and heating values 
zation was discussed, 


ing installations on a United States torepdo boat de- 
stroyer and a battleship. The author considered mechani- 
cal atomization as the most economical. 

The next paper was by G. C. Davison on “The Appli 
cation of Diesel or Heavy Oil Engines to Marine Propul 
sion.” This was followed by a paper on “The Diesel 
Motors Applied to Marine Purposes,” by C. Kloss, who 
reviewed the Diesel installations in merchant ships up 
to the present time and gave a brief outline of the per- 
formances of these ships, with special reference to the 
Werkspoor engine. In discussing the paper Lieutenant- 
Commander Shayne stated his belief that the future of the 
marine Diesel engine in marine propulsion lies in its use 
with drive. This would considerably simplify 
the engine, as it would eliminate reversing. 


electric 


CLOSING SESSIONS 


The fifth mechanical-engineering session was taken up 
by a paper on “Safety Engineering,” by Frederic R 
Hutton, and three papers on motor vehicles and tractors. 

The sixth mechanical-engineering session was held on 
Friday afternoon, the first paper being by Arthur D. 
Pratt, on “The Boiler of 1915.” 
“Compressed Air in the Arts and 
Saunders: 


This was followed by 
two papers, namely: 
Industries,” by W. L. and “Equipment, Pro 
cesses and Methods for Boiler Shops,” by E. C. Meier 
At the fourth miscellaneous session on Friday afternoon, 
E. P. Lesley presented a paper on “Developments and 
Progress in Scientific Management During Recent Years.” 
A written discussion by W. N. Polakov took up scientifi 
management as applied to public utilities. 

The remainder of this session was taken up by thre 
An introductory 
Carpenter; “Recent Developments 


heating and ventilating: 
Prof. R. C. 
in Heating and Ventilation Art,” by D. D. Kimball; and 
“Vacuum, Vacua Vapor and Atmospheric Heating Sys 
by J. D. Hoffman. 


Friday evening a banquet was held at the Palace Hotel. 


papers on 


paper by 


tems,” 


General Goethals, who was to have been the guest of honor, 
was unexpectedly called away, and an address by Briga 
Sibert, of the Atlanty 
was substituted. The 
Maj. Jea 
Other addresses of 


dier-General who was in charge 
division of the canal construction, 
foreign vice-presidents were represented by 
De Pulligny, of the French Army. 
the evening were by Prof. C. D. Marx, president of the 
American Society of Civil Engineers; Chester Rowell, 
representing the State of California, M. M. O’Shaugh 
nessy, representing the city of San Francisco; H. T. Scott, 
jenjamin Ide Wheeler, president ol 


The toastmaster was Prot 


the Exposition ; and 
the University of California. 
W. F. Durand. 

The closing session of the congress was Saturday morn 
ing, at which farewell messages were delivered by Prof. 
Marx for the civil engineers, Dr. for the 
chanical engineers, J. J. Carty for the electrical engineers, 


Brashear me 


Jean De Pulligny and other foreign representatives. 
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New and Enlarged Shops 





SU 





Pe 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 
Section, and if you cannot find just what you wish, send us particulars, and we will be glad 
to publish the same free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 
NEW ENGLAND STATES 


1081 Blue Hill Ave 
build a one-story, 


Dorchester District, Bos- 


M. McQuade, 
50x123-ft. addition to his 


ton, Mass., will 
gxarage. 

Tremont 
garage at 


Hutchinson, 101 


Lannin, care of J. G 
10-ft 


Mass., will build a one-story, 95x1 
Mass 


Joseph L 
St., Boston, 
Jamaica Plain, 
Dummer, Rowley, 

concrete garage at New- 
Robinson, 101 Tremont St., 
Noted Sept. 30 


being received by William 
one-story, 65x117-ft. 

McNaughton & 
Estimated cost, $8,000 


M. F. Cahill, East First and L St., South Boston, Mass., has 
awarded a contract for the construction of a three-story, 
110x137-ft. brick Mill for the manufacture of seamless ‘br ass 
and steel ferrules. 

The Colonial Steel Co., 
plant at D and Fargo St., 


Bids are 
Mass., for a 
buryport, Mass 
Boston, Arch 






Penn., will build a steel 
Mass 


Pittsburgh, 
South Boston, 
Springfield, Mass., has award- 


The Springfield Foundry Co., , ' 4 
two buildings for its 


ed a contract for the construction of 
use H. L. Sprague, Arch 
The Taunton-New Bedford 
building an addition to its plant 
_ The Wier Stove Co., Taunton, 
foundry and molding works 


WwW. T Wollaston, Mass., 
garage on Wollaston 


Taunton, Mass., is 


Copper Co., 
$6,000 


Estimated cost, 
Mass., is building an iron 
S. Tribou, plans to build a public 
Arlington St., 
one-story, 56x72-ft. brick 
Mass. Estimated cost, 


received for a 
Worcester, 


being 
Joseph Harper, 


Bids are 
garage for 
$8,000. 

The W. & S. 
build a two-story, 40x50-ft. 
ing mill, we have been advised. F. E., 
Sept. 30. 

Edward J. Day, 133 
building a one-story, 45x52-ft. 


The Standard Oil Co. of New York, 
Mass., will build a garage and storage 
R. I. Estimated cost, $10,000. 

The Bridgeport Brass Co., East Main St., 
is building a one-story, 60x80-ft. casting shop. 


Mfg. Co., 9 Hunt St., Worcester, Mass., will 
brick addition to its metal stamp- 
Billings, Supt Noted 


Stansburge St., Providence, R. IL, is 
garage. 

50 Congress St., Boston, 
building at Pawtucket, 


Bridgeport, Conn., 
Noted Aug. 12. 


The Bridgeport Projectile Co., Bridgeport, Conn., is build- 
ing a one-story, 100x400-ft. forge shop. Estimated cost, 
$10,000 

The Remington Arms Co., Barnum St., Bridgeport, Conn., 
is building a two-story factory. Estimated cost, $20,000. 


Noted Sept. 30. 

Contract has been awarded for 
New Britain, Conn., for Hartford 
Smith & Winchester Co., South Windham, Conn., 
the contract for the construction of a one-story, 
foundry at Windham 


Waterbury, Conn., is building a 
Noted Aug. 19. 


factory on Ellis and Stanley 
St., Auto Parts Co. 
will award 
85x69-ft. 


M. Larsen, garage at 


A. 
Maple St. and Maple Ave 


MIDDLE ATLANTIC STATES 

The Kellogg Structural Steel Co., Buffalo, 

a one-story shop at 31 Stone St. Estimated cost, 
Bids will soon be received by Edwin C. Haas, 558 East 
North St., Buffalo, N. Y., for a foundry and machine shop at 


N. Y., will build 
$10,000 


Grand St. and New York Central R.R. for Unique Brass 
Foundry Co., 25 Illinois St. 
Baker Bros., Geneva, N. Y., has awarded contract for two- 


$20,000. 


story garage. Estimated cost, 
Contract awarded for one-story, 66x165-ft. public garage 
at Lockport, N. Y. Lewis & Hill, 335 Brisbane Bldg., Buffalo, 


is Arch Noted Sept. 9. 
J. Schwarzler, New York, N. Y. (Borough of Bronx), will 
build a five-story garage at 153rd St. and Mott Ave. Esti- 


mated cost, $20,000. 
Monmouth 


Contract has been awarded for garage for 
Garage Co., 226-228 East 54th St., New York, N. Y. (Borough 


of Manhattan). Noted Sept. 2 


Meuer Bros., 575 Flushing Ave., will build plant 


Brooklyn, 


at Hay wood Ave. and Third St., Long Island City, New York, 
Y. (Borough of Queens). 
The Lucey Mfg. Co., Woolworth Bldg., New York, N. Y.., 


200 completely armoured motor cars, 


desires to secure bids on 


Fire, Pept. 20, destroyed the shops of the Few. York & 
Ottawa R.R. Co., ‘St. Santa Clara, N. Y Loss, $80,0 


Plans oa been prepared for addition to the mac ais plant 
J 


of the Pond City Machine Tool Co., Plainfield, N. 

The Beach Creek Auto Co., Beach Creek, Penn., will build 
a two-story factory. Estimated cost, $25,000. 

The Shelbt Steel Tube Co., Ellwood City, Penn., will build 


additions to its plant at Beaver Falls. Estimated cost, $1,500,- 
000. J. J. Dunn, Supt. 

The U. S. Steel Corporation will 
open hearth furnaces at Ellwood City, 
$1,500,000. 

The Cramp & Sons Ship & 
delphia, Penn., will build a two-story, 
and Ball St. 

The Carpenter Steel Co. 
addition to its steel plant at Riverside, 
$25,000. 


rolling mills and 
Estimated cost, 


build 
Penn. 


Engine Building Co., Phila- 
78x219-ft. shop at Beach 


will build a two-story, 99x130-ft. 
Penn. Estimated cost, 


Plans are being prepared by Mclivain & Roberts, Land 
Title Bldg., Philadelphia, Penn., for a two-story garage for 
H. H. Roelofs, Rydal. Estimated cost, $4,000. 


Baltimore, Md., 
repair shop at 
$10,000. Noted 


East North Ave., 
garage and 
cost, 


The Auto Outing Co., 21 
has awarded the contract for a 
Lovegrove and Adams St. istimated 
Aug. 5. 

Bids will be received until Oct. 12 by the Bureau of Sup- 
plies and Accounts, Navy Dept., Washington, D. C., for bands, 
copper, rotating, cocks, bibb, brass, devices, locking for metal 
lockers, machines, valve reseating. 


SOUTHERN STATES 


The Norfolk & Western Ry. will build shops at Norfolk, 
Va. J. E. Crawford, Roanoke, is Ch. Engr. 
A company will be organized by Robert S. Gilman, Rich- 


mond, Va., to manufacture a patented device for opening and 
closing windows and doors in case of fire. 

The Southern Tin Plate Mill, 25th and Front St., 
ton, W. Va., plans to build a plant. 

W. M. Pruett, Winston-Salem, N. C., and J. W. Krueger, 
Glasgow, Ky., plan to organize a company to manufacture 
ice and refrigerating machines at Winston-Salem, N. C. 

The Florence Motor Co., Charleston, 8S. C., has awarded 
a contract for the construction of a one-story garage on 
East Houston St. 


Hunting- 


Riverside Iron Works will build ~ on Metting St., 
Charleston, S. C. Estimated cost, $25,00 
Talladega Foundry & Machine Co - <a Ala., plans 


capacity of its plant 

New Orleans, La., has awarded contract 
Estimated cost, $4,401. 
249 Monroe Ave., 


to double the 
Fairchild Auto Co., 
for remodeling its garage. 


The Stovall-Gillespie Motor Co., Memphis, 


Tenn., is in the market for equipment for a garage and repair 
shop. 
The Ford Motor Co. is buiiding a three-story assembling 


plant at 12th Ave. and Broadway, Nashville, Tenn. 
W. A. Ginn and T. A. — Ashland, Ky., plan to build a 
three-story, 67x100-ft. garage 


The Premier Motor Mfg. Co., Indianapolis, Ind., plans to 
move its plant to Louisville, Ky. 
The Sheridan Crane Automobile & Signal Co., Denver, Colo., 


plans to build a factory in Louisville, Ky. 


MIDDLE WEST 


The Timken Roller Bearing Co., Canton, Ohio, is building 


an addition to its grinding room. 

Plans are being prepared by 
for the construction of a two-story garage 
on Gilbert Ave., Cincinnati, Ohio, for the 
Agency. Howard Fenker is Mgr 

The American Express Co. has awarded the contract for 
the construction of a garage at Lake Side and East 17th St., 
Cleveland, Ohio. Estimated cost, $30,000. Noted Sept. 30 

The City Auto Tire & Repair Co. will construct a garage 
at Cleveland, Ohio. Estimated cost, $10,000. 

Work will soon be started on the construction of a rolling 
mill and galvanizing plant at Cleveland, Ohio, for the Cleve- 
land Wire, Cloth & Mfg. Co. Estimated cost, $15,000. Noted 
Sept. 23. 

The Guide 
an addition to its plant 
mated cost, $3,000. 

The National Engineering Co. 
tion of a plant at Cleveland, Ohio. 

H. F. Neighbors, 1918 Euclid Ave., 
construct a garage and repair shop at 
Estimated cost, $24,000. 


Steward & Steward, Arch., 
and machine shop 
White Motor Car 


will construct 


Motor Mfg. Co., Cleveland, Ohio, 
Esti- 


at Madison and West 114th St. 


contemplates the construc- 
Estimated cost, $50,000. 
Cleveland, Ohio, will 
1823 East 2ist St. 
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El Paso Shops of the Southern 
Pacific Railway 


By Frep H. Cotvin 





SY NOPSIS—A_ safi ty ladder for the back end 
of locomotives while in the erecting shop is an 
that well the 


Coupled with this are economical methods of cen- 


economy repays small investment. 
tering driving boxes in the boring mall, stay-bolt 
breakers, sensitive drilling machines made with 
an air drill, a new journal-testing device for 
both cars and locomotive tenders, and economical 
methods for side-rod grease Cups and lubricator 
plugs. There is also a novel “old man” for air 
drills. Several of these can be used to advantage 


} 


in almost any railroad shop. 





El Paso is quite an important division point on the 
Southern Pacific Ry. and the shops there have a numbe 
of interesting devices to facilitate the handling of the 


locomotives which come under their charge. The South- 


the surface-gage stud A inserted in a bushing in the 
center of the table, and the driving box located by means 
of the arm B of this specialized surface gage. Swinging 
this once or twice serves to locate the driving brass (’ 
central with the sides of the driving box, and the whole 
thing is then fastened down by the straps D. Then the 
gage 1s removed and the boring proceeds in the usual 


manner, 


Air Stay-Bo_tt BREAKER AND DRILL 
The stay-bolt breaker shown in Fig. 3 is simply a 
long-stroke air hammer that has been made especially 
for this work and is proving very satisfactory. It is 


suspended by the chain yoke shown, air being admitted 
in the usual way under control of a trigger in the hammer 
handle. The chisel bar A is placed against the stay-bolt 


to be cut, and a stroke or two of the hammer serves to 


break the bolt easily and quickly. The platform under 








FIG. 1 LADDERS FOR LOCOMOTIVES IN 


ern Pacific, it will be remembered, won the Harriman 
prize for safety devices and is very proud of its record. 
Nor is the safety campaign a spasmodic proposition with 
them, for they are continually and eternally on its trail. 

An example of this is seen in the safety step-ladder to 
be used in reaching the deck or back end of locomotiv: ; 
in the erecting shop. These are substantial steps with 
a guard on the outside and held in position with relation 
the hooks A. 


convenience, but a great time-saver and much more appro- 


to the locomotive by This is not only a 


priate in every way than the ordinary ladder or the pile 
of blocking that is sometimes found at the back end 
of locomotives in similar cases. The notice at the top 
of the ladder warns against moving it, and accidents 
from this source have been practically eliminated. 

A method of centering driving boxes on the boring-mill 
table is shown in Fig. 2. The box is placed on the table, 


ERECTING SHOP 





DRIVING 


BOXES 


FIG. 2 SETTING DEVICE FOR 


handle the 
the other 


the breaker makes it easy for two men to 


instrument, one directing the chisel bar and 


operating the air control of the hammer. 


Another application of the air tool is shown in Fig. 4, 


where an air drill has been mounted so as to make a 


sensitive drilling machine. The table and sliding head 
are mounted on the upright column, the air drill A being 
carried by the two arms PB and (, which move with it 


the column under control of the counterbalancing lever D. 
This 


and can be 


The air is supplied by the hose shown at the left. 


little machine has proved extremely useful 
easily rigged up in almost any shop having a drill of this 
kind available, and in which it is impossible to induce 
the powers that be to purchase a sensitive drill for this 
purpose. 

A somewhat 


Fig. 35. 


convenient ben I) 


cast-iron disk carries a 


unusual but extremely 


The sub- 


is shown in 
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stantial vise at A. and also the curved bar B, fastened 
Lo the bench at ea h end and supported by the two round 
studs This bar contains different-sized 


notches for holding 


shown. curved 
various pieces of work, one of these, 


A pair of V-blocks 


many 


a short stay-bolt, being shown at C. 
shown at J) are also found to be useful in 
A substantial method of guarding a grinding machine 


Cases. 


is shown in Fig. 6, this being a tool grinder carrying 
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cups are forged integral with the solid end rods and are 
provided with simple cast-iron plugs instead of elaborate 
brass plugs, as formerly. ‘These answer every purpose 
and are net so much of an inducement to the light-fingered 
gentry as when made of brass. 

Another good point about these plugs is the casting of 
the square recess in the end of such size as to allow the 
head of the standard monkey-wrench furnished to engineers 





HOME-MADE PNEUMATIC 


BREAKER 


ACTING 
BOLT 


FIG. 3 RAPID 


two wheels and intended to be used dry. The method of 
surrounding the wheel with the substantial hood of tank 
plate and the way in which this is fastened to the grinding 
machine itself are clearly shown. In addition to this, 
there is a dust chute of large capacity for the collection 


of the grinding dust, placed at such an angle as to easily 


STAY- FIG. 4. 


SENSITIVE ATIR-MOTOR 


DRILLING MACHINE 


to be used in screwing it in or out of the grease cup. This 
square recess also affords the means of holding and 
driving these plugs while they are being turned and 


threaded. 
Both of these operations are done in the equipment 
shown, which consists of the fixtures A and B, these bolting 





’ 
a 











FIG. 5 \ HANDY BENCH OUTFIT 


discharge itself when the door at the back is opened. 


This keeps most of the dust from getting on the machine 
itself and also allows it to be collected easily and without 
being distributed over the floor at the back of the machine. 

\ very simple method of making the plugs used in 
rig. 7. The 


cr 


the connecting-rod evrease cups is shown in 


GRINDER 


FIG. 6 HOOD AND DUST SPOUT FOR 
to the table of any kind of a drilling machine havine 
sufficient One of these acts as a hollow mill and 
turns the outside of the plug to the proper size, while 
the other is a die which cuts the thread on the outside. 


Both have five cutting blades, these being adjustable from 


power. 


the outside by means of the screws and-locknuts F’. 
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With these fixtures bolted to the drilling-machine table, 
the plug C is placed in the opening and the driver D, 
which is fastened to the drilling-machine spindle, is 
brought down so that the square end enters the recess 
in the plug. The end of the fixture acts as a 
guide and allows the driver to force the plug down through 
what is virtually a hollow mill, until the outside is turned 


round 





FIXTURE FOR TURNING AND 


GREASE-CUP PLUGS 


THREADING 


to size. This operation is then repeated in the die and 
the plug is gaged by the ring 2. This method is 
ticularly suitable where it is not convenient to grip the 
work positively, as gravity holds it in position until it 
is ready to be acted upon. 

A flue-sheet cutter for superheater tubes is shown in 
Fig. 8. 


pa r'- 


This consists of the body A and the four cutters 





FIG FLUE-SHEET CUTTER 

B, which are held against end thrust by the screws C. 
These screws also allow nice adjustment, so that each 
may do its share of cutting. These are held sideways 
by the hollow setscrews D, the wrench / being shown in 


place. 
New Journat Test Gace 
A new style of gage for testing finished journal bearings 


freight cars, as well as locomotive 
This is 


used on passenger and 
tenders, is shown in Fig. 9. 


ff " A 


| bbs ae - ] 4 
a ett CRIA ag Use 5 ag Ca 


used for testing 


tM, 





TEST GAGE CAR AND TENDER BOXES 


FIG. 9. 


FOR 


all brasses before they are put in stock to be appli { to 
car and locomotive tenders. These are of standard 
MM and MCB dimension, and include the radius at 
one end and %4 in. on 


both ends, namely, ¥g in. on 


the other. All brasses must show a crown bearing on this 


gage, and the rounded relief at each end must fit the 
gage without undue bearing on the fillet. 
This is made from a used axle, so that, as far as 


material cost goes, it is not expensive to make. It is 
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at a convenient 
the 


mounted on the A-standard, so as to be 
height for making the test. This 
in use on this division. 

A very the soft-metal 
on lubricator plugs is shown in Fig. 10. 


five sizes 


covers 


neat method of renewing seats 


This shows a 


plug A screwed into the fixture B, this fixture being 
permanentl\ mounted on the base ( so as to be con- 


veniently used. The metal base is of sufficient weight to 


stay where it is put and so hold the plug to be reseated. 





leaving both hands free for the melting of the metal 
and handling the ladle. 

In actual use this base rt <0 = 

lies flat on the bench, 24h 7 Se = 
but is merely tipped up el eee hy i ’ 
for purpose of illustra- / yr Ei 
tion. The plug A is / , = 
screwed into the base, / ' a ' § 
which leaves the opening } hw" 

B for a gate through ui Mf 

which the metal is 

poured that fills the sag Tt Bo 
seat, and it is only ne METAL SEATS 

essary to trim off the 


the 
ingenious little devices which seem insignificant until we 


gate to have the plug ready for use. This is one of 


realize how much time they save in the course of a year. 


Continvovs “Otp Man” ror BorLer Wor 


boilers, an 
( alled a 


11, was being 


In order to facilitate work in repairing 


1M rhaps he 


interesting appliance which might 


“old 


continuous man, as shown in Fig. 




















B 
| 
Le 4 ~ v D 
ap 
A A 
—— 
FIG. 11. CONTINUOUS “OLD MAN” FOR BOILER WORK 
constructed at the time of my visit. ‘This was to go ove! 


the top of the firebox end of a boiler. two being nade for 
that The 


steel, threaded on the end to fit a 


purpose. pieces A are of about 2-1. 


square 
mud-plug or washout 


hole in the boiler, the outer end being turned down to 


lower end of 
S i. 


form a stud lor supporting the Hh piece i 


This holds the outer frame about from the boilet 


and allows a plank to be laid between, on which men can 
wo at any convenient height. The curved bands meet 
in the center and are bolted together at C, these ends 


Pieces D are 
to be fastened at any desired point for supporting the 


also acting as a strut on top of the boiler. 


blanks on which the men work in different positions, so 
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as to enable them to get at any part of the firebox. These 
are shown at different heights on each side of the boiler. 

One of the main uses of this framework is, however, 
to act as an “old man” for drilling out boiler stays, and 
it should prove very convenient for that purpose. The 
plank # is 2x6 in. and long enough to reach from one 
of these supports to the other. It is faced on one side 
with I4-in. steel plate to receive the thrust of the back end 
of the air drill /. This allows the drill to be quickly 
moved to any position and is expected to save considerable 
time, in addition to providing a sale place for the men 


to work. 


A Built-Up Hollow Spindle 
By Gustave A. RemMacui 


When constructing a special machine for incandescent- 
lamp work, it was found necessary to have a spindle such 
as the one outlined in Fig. - It was also required that 
this spindle have a straight hole, not 
larger than 0.030 in. diameter, run- eae 
ning through its center, and as this Wninu 
hole had to be over 6 in. long, drilling NAN 
was out of the question. 

The spindle was therefore built up 
as follows: Two pieces of stock were 
planed, as shown in Fig. 2, and the 
errooves were planed with a form tool, 
as shown in Fig. 3. The cutter was a 


piece of 0.030-in. drill rod soldered in —f wit 


place on a holder. 


The depth of the FTooVes Was ascer fein 


tained by measuring with a piece of 
().030-in. drill rod, as shown in Fig. 4, 
and the pieces were afterward riveted 
together, the rivets being placed near 
the center. A piece of 0.030-in. drill rod was also used 


in the slots to insure alignment when the pieces were 
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A BUILT-UP HOLLOW SPINDLE 


clamped together for drilling. The rivet holes were coun- 
tersunk deeply so that the spindle would not spring 
apart while being machined in the engine lathe. The 


ou | 


ts in Headstocr 
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spindle was then center-reamed at both ends and rough- 
turned, after which seats were turned for the collars A 
and B. These collars were shrunk in place and the piece 
finish-turned. 

When completed, the spindle appeared to have been ma- 
chined from a single piece of metal, and at first glance 
some wondered how the long small hole was drilled 
through its center. 


wos 


Turning Split Patterns 
By S. L. Cook 


The idea depicted in the illustration is one that I 
“doped” out several years ago after trying many of the 
various schemes for accurately turning split patterns. It 
was built and is now being used in a large pattern shop. 

The parts A and B are made of machine steel. The 
tapered shank of the driving member fits the hole in the 
lathe headstock. The part C is of hard red fiber carefully 
centered after being riveted by the four pins D. The 
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SPUR CENTER FOR SPLIT-PATTERN TURNING 


pins # are made of Yg-in. round stock and project 44 


in. above the surface on both members. The driving mem- 
her has four pins and the tail end has two. 

The parts F are made of spring steel '/,, in. thick, 
pressed into the members, and extend clear across their 
faces. These pieces extend Yg in. further than the pins 
and are sharpened to a knife-edge. It is important that 
they be placed directly on the center, as a slight inaccu- 
racy would surely bring mishap to the user, even though 
it is quite common to hear the remark, “It’s good enough, 
it’s only for the pattern shop.” 

The square part of the driving member is 144 in. 
square and 14 in, thick. The tail end is 144 in. in di- 
ameter and 5g in, thick over all, the fiber being ;'% 
in. thick. 

The device in use in the lathe is shown at G. The 
halves of the pattern may be held together by any means 
desired. It is always better to chamfer the edges of the 
joint of the pattern before securing the halves, thus en- 
abling the knife edges F to enter more easily. 

x 

Shell Forging—In a paper presented before the Interna- 
tional Engineering Congress dealing with recent progress in 
the art of forging, it is pointed out that for the purpose of 
forging externally armor-piercing shell up to the largest 
calibers at present required, quick-acting presses of from 
1.200 to 2,000 tons have been used to a considerable extent. 
For the processes of piercing and drawing which require a 
long, continuous stroke, purely hydraulic presses worked 
from an.accumulator are much more suitable 
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Small-Shop Rat’s Soliloquy 


By Joun H. Van 





SYNOPSIS 
owner does not see and many things happen that 
But the small-shop 
His house of refuge is the 


-In a shop much goes on that its 


none of the workmen imagine. 
rat is wise to all of it. 
dirty shop. In this article a small-shop rat ex- 
presses his dissatisfaction at having to seek new 
quarters and gives some reminiscences of life in the 
home he is leaving. 





“Yea, bo, I’m on my way!” 

The speaker was a large gray rat that had evidently 
seen better days, judging by the way in which his ribs 
outlined themselves through a skin plainly in need of 
interior filling. His whiskers drooped disconsolately and 
his tail hung limp and spiritless, as he stood upon a pai! 
of trembling hind legs in order to express his sentiments. 

“These progressive fellows make me sick,” he com- 
plained ; “always changing something for the worse, or re- 
forming it, as they call it. Two months ago I was happy, 
healthy and fat—look at me now! And all because Bill 
Jones took the notion that he ought to improve his shop. 
Improve it! Why man alive, you couldn’t improve a 
place like that; it was perfect to start with. 

“Say, that shop was the softest boarding house that 
a rat ever had the good fortune to strike. And you can 
bank on it that we rats appreciated it and patronized 
it accordingly, for we are not the kind to hold our trade 
back from a fellow who puts up good accommodations, 
even though we may not approve of his morals or his 
face. That fellow Jones certainly had a hard face, and 
[ always felt that some day he’d pull off a mean trick 
on us. 

“Many’s the family that I’ve seen raised in that shop, 
and all so fat and healthy that it would do your heart 
good to look at them. Why, up to a month and a half 
ago, I had some two hundred children and grandchildren 
of my own, al! told, frisking innocently about there. And 
to think—to think—say, excuse these tears, Mister, I'll 
get over it in a minute. 

Deticactes UNDER THE SHOP BENCHES 

“Never again will I find such a house of refuge—never 
again such a practical floor or such hospitable work- 
benches filled with all manner of delicacies, ranging from 
succulent old shoes to palatable pasteboard file boxes. 

“And how I will miss the good-hearted fellows that 
worked in Jones’ shop! There was Heine Schmidt; one 
could not wish for a better judge of good cheese, nor 
one who would be more liberal with his crusts. Instead 
of throwing the leavings out in the yard or leaving them 
in the middle of the floor, this charitable man took pains 
to throw them under his bench in a most accommodating 
way. 

“Then there was another fellow they called Pete, who 
worked at a machine that had a big iron table on it that 
traveled back and forth. He liked ham, but didn’t care 
for the fat, and used to trim it from his sandwiches and 
flip the strips into the spaces underneath the table of his 
machine. It was a hard place to get at, but I found a 


DEVENTER 


And here the old raseal chuckled 
Ihe ked his chops at the 


way—lI found a way! 


to think of his shrewdness. 


hought of the bygone feasts of ham fat. 


GERMS AS AN EprcurgEAN Rat Retisu 


“What with the and the next door, 
that shop was as near to heaven as a rat could imagine. 


I couldn’t see 


sewers hospital 
Such germs as they had in that hospital! 
any sense in the fellows in the shop taking pleasure in a 
pinch of snuff, but let me tell you, there’s nothing like a 
good sniff of smallpox germs or a pinch of diphtheria ba 
alli to fee] frisky. 
When I was young and my taste wasn’t properly devel- 
oped, I 


measles or bronchitis, but 


make an old rat like me sprv and 


with common ordinary germs like 


that | 


you couldn’t tempt me with such trash. 1 


was satisfied 


now know what’s what. 


Want some 
thing that tickles all the way down. Yellow-fever germs 
are the tastiest of all, and they stick to the whiskers long 
est, but they’re getting scarce nowadays, I’m sorry to say 
that 


Every night they left their overalls on top of the benches 


“The boys were certainly thoughtful in shop. 


where we could take a nap on them, and sometimes they 


 ¢ he W ing tobax CO 


would leave candy in their pockets « 


Molasses. 


flavored with 


Sotip Comrort AND Perrect Happiness 


what solid comfort 


“You 


and happiness are. Let me tell 


human beings don’t know 


something of the 
pleasures that a rat can enjoy in a shop such as Jones’ 
used to be before it went to the bad. Just linagine get 


ting real hungry playing tag in the sewer, then having 


a good meal of Swiss cheese al d ham Tat, followed by 
a run over to the hospital for a relish of sharp peppery 
typhoid or smallpox germs, and then a good long swig 


from the shop drinking-water bucket to wash the whol 
After this, Imaving 
comfortable - bed In a pair ol overalls and poing to sleep 


that 


thing down. burrowing into a soft 


and dreaming of doing it all over again. If isn’t 
easy living, I’d like to meet it! 

“I lived in that shop from the time that I was kne 
high to a grasshopper, and I knew it from top to bottom. 
At first | They 
blowers in that shop and used to test them out on the test 
block. Well do I remember the time that I ran in front of 
one of the deceiving things while it was being tested. |! 


was pretty green, I'll admit. miacl 


turned more somersaults in the next few seconds than 
most rats do in the course of their lives. 
Rats Know ALL THE SHOP SECRETS 


“You human beings are not half as observing as you 
Bill had 


about his shop as we rats did, he wouldn’t have needed 


think yourselves. If Jones known as much 


to make all these changes or reforms, as he calls them 
I could have told him about the new 
through a crack in the floor and got all rusted up in 
the dirt I could have told him where the 
brass chips went to and where the leak in the water pipx 


reamers that rolled 
underneath. 
that ran his water bill away up each month was located. 


He didn’t know, either, that among the big pile of stock 
castings out in the middle of the floor nobody bothered 
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to haul up the bottom ones, and that if what was wanted 
could not be found, another one was ordered and the 
old rusty one stayed underneath, where it had been for 
years. 

“The men in the shop were not any smarter than was 
Bill Jones. When Hank Peters’ little girl got the small- 
pox it made us rats laugh to hear him blame the school 
that went to. Why, my little grandson, himself, 
brought those germs over from the hospital and took a 
nap that night in the pocket of Hank’s overalls. Hank 
took them home with him that Saturday, and little Mary 
helped her mother with the washing. 


she 


Wuat Happened IN THE Dark or NIGHT 


“You wouldn’t believe some of the things that a rat 
sees in a shop. One night [ came near being witness 
to a murder. Tom Johnson, who did the repair work, 
had a job fixing something on the third floor and worked 
overtime by the light of a couple of candles. There was 
a fellow called ‘Red,’ who fired the boiler at night and 
who used to run across to the saloon every little while 
The way that fellow would let the water 
It’s a wonder 


to get a drink. 
run down in that boiler was scandalous. 
we weren’t all blown up half a dozen times a night! 

“This ‘Red’? was a tough customer and took pleasure 
in playing practical jokes on his shopmates. On the 
night that I am telling about, when Tom was working 
all alone on the third floor, ‘Red’ pulled off his shoes 
and sneaked upstairs in the dark. I knew there was a 
joke or some kind of a trick coming and followed along 
to see the fun. ‘Red’ picked up a couple of half-inch 
nuts, sneaked quietly along until he was within twenty 
feet of Tom and then let one drive at him. It hit him 
square in the forehead and Tom went down flat on his 
back. 

“He lay there quiet and still just as if he were dead. 
I could see ‘Red’ getting scared, for he was the only 
ther man in the shop that night and he wasn’t on the 
best of terms with Tom. 


WITNESSING AN ATTEMPTED MURDER 


“After a while ‘Red’ went over to Tom and felt of 
him. Then he took hold of his feet and began to pull 
him along the floor toward the elevator-shaft opening. 
I saw his game. J/e was going to drop him down the 
shaft so that it would look as if Tom had stumbled into 
it in the dark and had been killed by accident. 

“When ‘Red’ got Tom’s body to the shaft opening, 
he had to turn him around so that he would fall head 
first. His head and shoulders were over the edge when 
I saw ‘Red’ stop suddenly and look at Tom’s face, for 
he had opened his eyes. 

“That was a narrow escape for Tom. ‘Red’ held him 
there over the edge until he swore that he would never 
breathe a word about what had happened to anyone. 
‘Red’? don’t think anybody except Tom and he knows 
what happened that night in the dark, but he overlooked 


the wise old rat. 


Att Now CuANGED ror THE WorsE 


‘But all of these good times have gone forever. Bill 
Jones’ shop is a different place now. The floors are 
made of concrete and a rat couldn’t dig through them 
to save his soul. The old benches have been 
pulled down, and nothing is allowed to be placed under 


wo «len 
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the cast-iron legs of the new ones that stand out from 
the wall, which to my way of thinking is a disgraceful 
waste of room. The men are not allowed to put their 
overalls on the benches at night, but must hang them 
up in metal cabinets that we can’t break into. We can 
no longer quench our thirst from the shop water bucket, 
for this has been replaced by one of those new-fangled 
and useless fountains. Even the elevator openings have 
safety gates on them, and there is no chance for a rat to 
see anything exciting any more. Oh, that ! stould have 
lived to see the day!” 

The old gray rat shrugged his shoulders and slowly 
dropped to all fours again. 

“So long, bo,” he remarked, “I’ve got a ways to go 
and must be going.” 

“May I ask whither?” I interrogated. 

“Oh, to the nearest foundry. These places are not 
as stylish as machine shops, and the smoke is disagree- 
able at times, but they set a good table. And at least 
they never do anything in foundries to drive us poor 
rats away.” 

And with the exception of a gaunt stray foundry cat 
or two, I guess he was right. 


Eyvye-Guards for Polishing 


In the Queen & Crescent shops, Somerset, Ky., the 
polishing wheels are provided with adjustable guards, as 
into suitable 


shown. 
frames and swung by brackets from the boxes of the ma- 
They are easy to make and apply and form a 


These consist of wire-glass set 


chines. 











EYE-GUARDS FOR POLISHING WHEELS 


very effective protection for the workmen’s eyes. A man 
will often completely disregard eyeglasses in spite of 
threats and warnings, but these guards are always in 
place and give an unobstructed view of the wheel ,and 
the work. 


3 


been advancing 
“Engineering,” 


Russian tron and Steel production has 
steadily, according to statistics presented in 
In 1914 the production of pig iron, semifinished and finished 
steel totaled 14,418,000 metric tons against 8,528,000 metric 
tons n 1909. The figures for the intermediate years show that 
the has been a steady 


gain one. 
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Use of Indicators While Jigging 


Springy 


By Erna 





Tie use of the self-alignina or float- 


SYNOPSIS 
ing type of clamping device for holding long or 
thin castings rn a jig has a number of disadvan- 


tages. Wath proper pre cautions, ertremely accu- 


rate work may he produce / hy lie syste ym de s(rivbed 


in th is arti le. No floatina clam} < of anu hind are 


used, but conveniently placed indicators instantly 





show any deflection of the casting during the 
clamping process. The work may then be brought 
hack lo ifs original position a? SC°Cu) ly clamped 
without distortion. 

Where the alignment and spacing of the holes in a 


comparatively thin casting are important, some method of 
jigging must be used that will not spring the casting out 


of shape. Floating clamps, while good in some cases, 


have no means in themselves to show whether they are 
functioning properly or not, and the amount of spring 
caused by them is frequently a matter of guesswork. O! 
course it that the of metal 
various parts of a casting has a tendency to cause it to 
If, 


ing is also sprung by the clamps of the jig, 


is understood removal from 
however, the cast 


the difficul 


distort, and must be allowed for. 


ties of obtaining accurate results are greatly multiplied. 
A method of 
has given exceedingly satisfactory 


jigging is described in this article, which 


results on very ac- 


curate work. This method is a development of L. S. Ras- 


musen, superintendent of the Linograph Co., Davenport, 


Iowa, and will probably suggest many applications. 


Castings 


N VIALL 

The machines made by this company are type-castin: 
machines that form the characters nes, the characters 
being formed from brass matrices operated by means of a 
keyboard similar to that of a tvpewrite! ne of these 
machines is shown in a front and a rear view in Figs. 1 




















FIG FACEPLATE, JIG AND INDICATORS 
and 2. These two ews will ceive a wood iiea of the 
position of the various parts, all of which are interchange 


able. The skill and workmanship necessary to make these 


parts interchangeable will be readily appreciated by an 


at all 
Only a few of the jigs used for some of the principal 


familiar with manufacturing methods. 


cle 


parts will be described, as these will be suthk lent to give 


























FIGS. 1 AND 2 FRONT AND REAR VIEWS 


OF LINOGRAVH TYPE-CASTING MACHINE 
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the reader a cleat conception of the methods employed. 
The parts for which the jigs will be shown are lettered 
and are: A, faceplate ; B, mold-wheel arm: 
D. cam-shaft bracket: &, 


on Fig. l 


(", vise casting; bearing base. 


FACEPLATE MILLING JIG 


The first operations on faceplates are performed on a 
milling planer. In order to photograph more easily, the 
fixture was placed on a large surface plate instead of the 
machine, as shown in Fig. 3. The faceplate casting and 
the fixture are shown separately in Fig. 3-A. 

Instruction sheets are given the workmen for each © >7- 
ation to be performed; but as this article is intended 
mainly to show the jigging processes, only the first in- 
struction sheet will be given. This is as follows: 

FIRST OPERATION 
DRAWING NO, 15 


FACEPLATE (MILLING 
PLANER) 


Tools 


G-171. 


Required 
U-14 

U-232 gage for milling faceplate 
14%-in. L. H., H. S., end mill (exact size not required). 
0.975 to 0.990 L. H., H. S., end mill, 


3 milling fixture for faceplate 
» 


f indicators and 4 surface gages 

Instructions 
Place U-143 on planer table, with widest part facing the 
operator, and bolt securely. Set faceplate casting in U-143 so 
that slot marked A on drawing is central between gages 0 
and 00 on fixture. Bring rib C on drawing against positive 
stop P on fixture. If casting is sprung on top edge, make al- 
lowance in setting, so that sufficient will be left for 
machining. Level by means of outside screws in fixture. 
Next, with indicators on surface gages placed at extremities 
of faceplate, clamp directly over supporting screws, watching 


stock 


indicators to see that casting does not spring. Now adjust 
balance of screws, shifting indicators as necessary. Rough 
and finish all surfaces as indicated on drawing on front of 


faceplate in two cuts, with 14-in. L. H., H. S. end mill; speed 
60 ft. per min. Use 0.042-in. feed per revolution of cutter on 
roughing cuts and 0.050-in. feed per revolution of cutter on 
finishing cut. Change to L. H., H. S. end mill from 0.975 to 
0.990 in. in diameter, and take roughing cut through center 
of slot A on drawing. Set end mill by side of gage marked 0 
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workman. Experience and the nature of the casting 
to be clamped into a fixture quickly show. the-place to 
clamp first, in order to cause the least tendency to dis- 
tort. In the faceplate illustrated the first clamping 
point is marked with a cross in chalk. _Underneath each 
clamp is an adjusting screw, which may be raised or low- 
ered in order to make the clamped casting indicate the 
same as when it is without tension of any kind. The 














FIG. 7. THE BASE WITH JIG IN PLACE 

under side of the clamping strap has a V-point, so as to 
press directly down on the adjusting screw under it. If 
the indicator shows that the clamping process presses the 
casting downward, the adjusting screw is run up until the 
piece can be clamped solidly without moving the indica- 
tor pointer from the mark on which it was originally, 
and if the pressure is upward, the procedure is vice versa. 





E 























CASTING 
JIG 


MOLD-WHEEL FIG. 5. VISE 
AND JIG IN 


FIG. 4 
ARM 


on fixture and finish that side of slot in one cut. Set end mill 
by side of gage marked 00 and finish other side of slot. 
0.054 in. feed per revolution of cutter on roughing out 
0.025-in. feed per revolution of cutter on finishing cuts, etc. 


While there 


on the above-quoted sheet that are not reprinted, enough 


Use 
and 
additional instructions given 


are some 


is given to show how ample the directions are for the 


CAMSHAFT: BEARING BRACKET 
AND JIG 


PLACE FIG. 6. 


There are five operations on. mold-wheel arms. The 
first is a face-milling operation, the casting being laid 
over a piece of light cardboard on the miller table and 
Next come a’ minor drilling and another 
The fourth operation is done in the 
The casting Is located 


clamped down. 
milling operation. 
fixture shown in Figs. 4 and 4-A. 
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DETAILS OF JIGS ESPECIALLY EFFECTIVE IN HOLDING SPRINGY CASTINGS 
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in this jig by means of the milled surfaces. The bearing 


cut is placed over a shaped block and the edge is butted 
Two bolts, B and C, screw directly 


In this case 


against the stop A. 
into the jig. This holds the lower end solid. 
the upper end is the one liable to be sprung in clamping 
to make everything solid. For this reason three indica- 
tors, mounted on pins set into the jig for the purpose, are 
used. These are shown at D, F and F. The clamping 
arrangements are similar to those of the first jig shown, 
and by watching the indicators the casting may be clamped 
firmly without springing it at all. The piece @ is used to 
gage from in facing off the bottom of the boss just above 
it. The upper part of the jig is finished accurately, so 
that a micrometer may be used in measuring the amount 
to be faced off the upper bosses. By referring to Fig. t-A 
the position of the locating block and stop, the clamping 
bolts and the indicator pins will be plainly seen. 


Visk-CasTING AND OTHERS 

The vise-casting is shown in position in the drilling jig 
illustrated in Fig. 5. Here two indicators are used, one 
at A and the other at B. The locating surfaces are shown 
by the arrows and the crosses on the castings in Fig. 5-A. 
The sliding bar in the upper part of the jig, which fits into 
the slot in the casting, is also plainly shown, 

The camshaft bearing-bracket is clamped in the jig 
shown in Fig. 6, without springing by the assistance of the 
two indicators placed at A and B. The brackets and 
the empty jig shown in Fig. 6-A will make clear the lo- 
cating blocks, clamps and adjusting screws. 

The positions of the indicators used on the jig for the 
base casting are shown at A and B, Fig. 7. The casting 
and the jig in another position are shown in Fig. 7-A. 

These few examples illustrate fully the way the indica- 
tors may be used for castings of various shapes and sizes. 
It will be plainly seen that for work of this size accurate 
results with any type of floating clamp would be extreme- 
ly difficult, and the employment of indicators greatly sim- 
plifies the making of the jigs. 


. 


Increasing the Usefulness of 
Drilling Machines 


By B. Gets 


In drilling a machine part it is often necessary to 


increase the number of operations on account of not 
being able to get the correct speed and power. In 


drilling the base of the Ideal Stencil Machine, made in 
Belleville, IIL, we were confronted with the problem of 
drilling five holes 4%; in. to % in. in diameter and spot- 
facing the boss with a %-in. counterbore, 

The drilling machine runs at a speed of from 395 to 
1,050 r.p.m. 
entirely too fast for the %g-in. counterbore. 


The minimum speed was found to be 
While it 
was desirous to finish this part in one operation, as, 
including the jig, it was of considerable size, it was not 
advisable to decrease the speed of the machine as it 
would have been too slow for the five drills, only one slow 
spindle being necessary. The illustration, Fig. 1, shows 
a special pulley made to fit over the pulley A, Fig. 2, 
which drives the spindles on a drilling machine made by 
the Cincinnati Pulley Machinery Co. The four speed 
changes on this machine are obtained by four step-cone 
pulleys on the countershaft. 
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The distance between spindle centers is 9 in. The 
spindle pulleys are 4 in. in diameter. The special pulley 
shown, 8 in. in diameter, is of cast iron and an easy fit 
over the regular spindle pulleys. It is secured by the set- 
screw B. The idler carriage C, Fig. 2, which is con- 
trolled by the handwheel D, has ample travel to take 
care of the length of belt required by the larger pulley. 
By using the special pulley the speed of the spindles is 
reduced from 395 r.p.m. to 198, which gives satisfactory 
results in using the Yg-in. counterbore. The operation 
is completed on the machine; it is not necessary to 























FIG2 
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ADAPTING A DRILLING 


transfer the part to a slower press to take care of the 
spot-facing. 

The pulley has proved to be a very convenient arrange- 
ment, as it can be shifted to any spindle to facilitate 
handling a part. The increase of power and the slow 
speed are decided advantages, as we are able to drill 
parts that were formerly done on slower machines on 
account of hollow milling, tapping or the drilling of extra 
large holes. 


i. 


the subject of 
order to more 


have been made 
of Standards in 


Tin Boiler Plugs 
the Bureau 


Fusible 
investigation by 


definitely account for the failure and deterioration of these 
plugs in service. In some cases such plugs have failed to 


melt and so give warning of dangerous boiler conditions, and 
investigation has shown that the tin filling in these cases 
had become oxidized to tin oxide (SnO,.), which has a melting 
point above 1,600 deg. C. (2,900 deg. F.). About 1,050 plugs, 
of which 100 had been in service, were subjected to examina- 
tion. This included inspection of design and construction, 
condition and purity of the tin filling, and in the case of the 
according to the type of de- 
terioration undergone by them in service One pronounced 
and dangerous type of dcterioration is the oxidation of the 
tin along the grain boundaries, by which is formed a network 
of oxide throughout the tin. This is shown to be caused by 
the presence of zinc in amounts as low as 0.3 per cent. 
and zine are found to be the principal impurities in tin plug 
fillings, and since all “failed” plugs contained these or other 
is reached that if these impurities 
inspection, which 


used plugs their classification 


Lead 


impurities, the conclusion 


are eliminated by strict specifications and 
will allow only admittedly superior qualities of tin such as 
Banca and some others, the danger of failures of these 


plugs will no longer exist. A complete report of the investi- 
gation has been incorporated in Technologic Paper 53, which 
is distributed by the bureau. 











October 14, 1915 AMERICAN 


MACHINIST 


G71 


Measuring Heat By Small Electro- 


motive 


By F. G. 





SYNOPSIS 
will help to understand the inner workings of the 
It shows how 


comparisons are made with standard instruments, 


Facts about heat measurement that 
pyrometer and insure better results, 


gives information about heating and cooling curves, 
and supplre Ss and othe r raluable points, 





The galvanometric method is the first that was used 
in measuring small electromotive forces, and is therefore 
the oldest and commonest. 
but a permanent magnet with a coil in its field, the two 
ends of the coil being connected to the source of electro- 
The current sent through this coil sets up 
a magnetic field around the coil, and the coil moves in 


A galvanometer is nothing 


motive force. 


the field of the permanent magnet against a fine spring 
until the opposing forces of the two magnetic fields bal- 
ance the spring. Then the strength of the electromotive 
force is measured, either by the reflection of a ray of 
light from a mirror on this coil or by the deflection 
of a needle attached to the coil. 
In pyrometric work the volt- 


Ordinarily electromotive 
force is measured in volts. 
ages are very small, and they are measured in thousandthis 
of a volt, or millivolts. 
previously stated, is simply a millivolt meter, or galva- 


The ordinary pyrometer, as 


nometer, graduated in degrees instead of millivolts. 

Since the deflection of the galvanometer is a function 
of the current flowing, any variation in the circuit that 
would change the resistance of the circuit will make a 
change in the flow of this current; and if the resistance of 
the galvanometer is low as compared with the resistance 
of the circuit, the galvanometer will be exceedingly sen- 
sitive to such changes. At first all pyrometers were of 
rather low resistance, so it was particularly necessary 
that the galvanometer should be calibrated with the ther- 
mocouple and with the same length of wire as would be 
used in the final installation, but of late the pyrometers 
have been made of high resistance, and the changes :n 
the resistance of the circuit have relatively small effect. 
High-resistance pyrometers should always be specified 
They greatly reduce the effects of errors and variations 
in the couples, in connections, in the galvanometer itself, 
and errors due to parasitic currents in the couples and 
lead wires. 

A thorough review of these sources of error seems un 
necessary. It that 
chances of error that can only be avoided in the galvano 


is sufficient to say there are many 
metric installation by using high-resistance pyrometers, 
by maintaining the pyrometer temperature as nearly con 
stant as may be, and by exercising eternal vigilance as to 
connections in the circuit and correctness of the thermo- 
couples. In the first place, careful calibration is essen- 
tial, as well as frequent testing of the couples. 

If a couple deteriorates, or if the junction or a connec- 
tion is defective, the resistance of the circuit increases, so 
that for any given furnace temperature the pyrometer will 


*Naval constructor, United States Navy 


Forces 


CoBUuRN* 


The attendant will then force 


the furnace to bring the pyrometer needle up to where he 


ead lower than it should. 


has been told to bring it, and thus overheats the work. 


It is for this reason that a careful watch of the circuits 


and couples must be exercised, 


A recording pyrometer is nothing e's? than an ordi 


nary pyrometer arranged so that the end of the needle is 
inked and arranged to move over a slowly moving sheet of 
paper, instead of over a fixed, graduated scale. It is a 


little harder to keep a recording pyrometer in_ perfect 


Instrument ih 
the 


condition than it is to keep an indicating 
but it 


of accuracy in the shop demand 


condition, is quite possible, so far as limits 


POTENTIOMETRIC METHOD 


A potentiometer Is an instrument tor measuring un- 


known electromotive forces by opposing them with known 
Without going a detailed de- 


electromotive forces, into 


scription, it is sufficient to say that with a standard 
cell a variable resistance in the circuit of an ordinary 
dry battery may be adjusted to give a specified drop in 
potential along the wire. By opposing this potential with 
the unknown potential brought through a known, vari 


le resistance for the purpose of measuring, the unknown 


forces accurately measured. 


electromotive 
There is 


Vanometer 


nia iM very 


and that gal 
other gal 


a galvanometer in the instrument, 


errors of any 


Is subject to all the 
vanometer when the current is flowing: but since the idea 
of the 


balance, the 


instrument is to electromotive forces by 


nt is such that at the 


mMecasure 
arrangeny moment ol 
balance, when no current is flowing through the galva- 
nometer, it reads 0, and therefore all galvanometric errors 
Instrument 


W heatston 


are eliminated. This makes it a very 
It is to be noted that it is different 


bridge, for while the latter is for 


pres Is 
from a 


resistances, 


measuring 


the former is for measuring electromotive forces. 


So long as the thermocouple circuit is intact, the poten 


tiometer will read the thermo-electromotive force accu- 


rately, Irrespective of th resistance of the circuit, and 


irrespective of changes in the resistance; therefore ther- 
mocouples used with the potentiometer last much longer 


than when used with the galvanometer. 


The potentiome- 
for the 
The ordinary 


ter costs much more than a galvanomete same 


purpose, but pays in the long eun. port- 
able potentiomete! will have an error of about 1 pel cent., 
which is all that is expected of any measurement in engi- 


neering practice. 


CoLp- JUNCTION COMPENSATOR 


It is quite as lnportant that the cold-end temperature 


he allowed for in the potentiometric method as in the gal 


vanometric method, and the allowance is made in the sam 
way. There is a portable potentiometer on the market 
which is equipped with a cold-junction compensator, This 
shunted 


turn 


compensator consists of a small resistance coil 


across the terminals of the main slide wire, and by 
ing a little knob on the top of the instrument more or 


less of this shunt resistance is cut in or out. The effect 
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of this compensating shunt is to move the 0 point of 
the slide wire up the scale, so that if the temperature 
of the hot junction were, say, 100 deg. C., and the tem- 
perature of the cold junction were also 100 deg. C., the 
compensator being set according to its dial at 100 deg. C., 
the reading of the millivolt scale of the potentiometer 
would be the same as if the cold junction were at 0 deg. C. 

This is conditional upon the adjustment of the shunt, 
which can be arranged to refer to 0 deg. C. or to 0 deg. F. 
I would recommend referring all temperatures to 0 deg. 
C., because the Centigrade scale is the scientific scale. 
All temperatures in standard works are given in degrees 
Centigrade, and if one is accustomed to using the Centi- 
grade scale one can readily comprehend statements of 
temperatures encountered in books without having to stop 
and translate them into degrees Fahrenheit. It is a bit 
puzzling at first, to be sure, but in a few days all desire 
to use the Fahrenheit scale will pass. 

The cold junction, if the dial is graduated in degrees, 
can only be used with the kind of thermocouple for 
which the dial was calibrated. It is much better, therefore, 
to graduate the cold-end compensator in millivolts; then 
it may be used with any kind of couple, provided the user 
has a small table for converting cold-junction tempera- 
tures into millivolts. This table will be different for 
each kind of thermocouple, but there is no need for con- 
fusion, and the field of usefulness of the instrument is 
thereby broadened. 

It is worth saying in passing that there is also on 
the market a recording potentiometer, which is run by a 
very small electric motor, and by a most ingenious system 
of cams, levers and screws it makes its own resistance ad- 
justments, and having done so, records the millivoltage. 
It is, however, rather expensive, much more so than a 
recording pyrometer. 

CHECKING PYROMETERS 

A pyrometer, consisting of a millivolt meter, thermo- 
couple and leads, should occasionally be checked. It is 
assumed that it has once been calibrated. If, however, in 
the meantime the resistance of the circuit changes, or the 
thermal properties of the couple change, the indications 
or records of the millivolt meter will be erroneous. The 
best way to check these instruments is by the use of the 
portable potentiometer, because the potentiometer can be 
carried to the installation and the comparison made very 
quickly. 

A millivolt curve should be provided against tempera- 
tures for the particular kind of couple that is in use. To 
make the comparison, the terminals of the lead wires 
at the galvanometer are taken to the middle points of a 
double-pole, double-throw, copper switch. From one pair 
of poles of the switch leads are taken to the potenti- 
ometer, and from the other pair to the millivolt meter, 
whether graduated in millivolts or degrees. To check 
the installation first throw the switch so that the milli- 
volt meter is in circuit, and record its reading, whether 


pon] 
in millivolts or in degrees. Then throw the switch to the 


other poles and balance the circuit of the potentiometer. 
When this balance is attained no current is flowing, and 
all errors of resistance, etc., are eliminated, so that the 
millivolts indicated by the potentiometer give the actual 
voltage being generated by the hot junction. 

If the millivolt meter is graduated in millivolts, the 
comparison of electromotive forces is direct. 


If, however. 
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the millivolt meter is graduated in degrees—which is the 
common way—then the reading of the millivolt meter 
must be translated into millivolts by the use of the curve, 
and the millivoltage thus obtained compared with the 
millivoltage given by the potentiometer. Several readings 
should, of course, be taken, and the average figured, in 
order to avoid errors due to fluctuations between readings. 

If there is trouble in the circuit the reading of the 
millivolt meter in degrees will commonly be lower than 
the reading which should be obtained from the electromo- 
tive force actually generated and indicated by the potenti- 
ometer. The danger of such a situation is that the opera- 
tor will force the furnace until the needle points to the 
desired temperature, not knowing that the actual tem- 
perature in the furnace is considerably higher—high 
enough perhaps to ruin the heat if the work is delicate. 
The regular use of this method will maintain a pyrometer 
installation at a very satisfactory degree of efficiency. 

LABORATORY POTENTIOMETER 

For laboratory work a very sensitive potentiometer is 
desirable. I am now using one which is sensitive to 0.5 
microvolt (one microvolt is one-millionth of a volt), and 
the instrument should be so well made as to be free from 
parasitic electromotive forces in excess of 0.5 microvolt. 
A parasitic electromotive force is one that is generated 
because of lack of uniformity in the wires and connections 
of the instrument itself. This instrument should be 
equipped with a mirror galvanometer, with a lamp and 
scale having a sensitivity of about 0.5 mm. per micro- 
volt. It should be graduated in two scales—one from 0 
to about 17 millivolts, for rare metal couple work, and 
one from 0 to about 170 millivolts, for base-metal couple 
work. The lower range will of course be read directly ; 
the other range will be read from the scale with a factor of 
10, the change from one scale to another being affected 
by the adjustment of resistances. Such an instrument is 
precise and incidentally very sensitive to vibration. If 
there is much vibration in the laboratory, the galvanom- 
eter and scale should be suspended on springs, to dampen 
out the vibration, and, if possible, a solid pier on a sand 
foundation should be provided to receive it. 

The portable instrument is of course much less sensi- 
tive. It should, however, be so sensitive that when 
measuring an electromotive force the unbalance of 1 milli- 
volt in the potentiometer will cause a deflection of 1 mm. 
or more in the galvanometer, on the lower range—0 to 17 
millivolts. A higher range of 0 to 85 or 0 to 170 should 
be provided, depending on the couple being used. For 
the iron and constantan couple a range of 0 to 85 is 
suitable. These ranges are of course approximate ; 0 to 16 
is just as good as 0 to 17. A variation of 0.01 volt in 


the dry cell should cause a deflection of at least 1 
mm. in the galvanometer, and the instrument should 
he graduated to tenths of a millivolt. 


Various Types or FURNACES 

The platinum-wound electric furnace is beyond all 
question the most suitable for laboratory work. The core 
should be made of Marquardt Mass, the same material as 
is used for rare-metal thermocouple sheaths. Such fur- 
naces may be purchased from any dealer in scientific ma- 
terials, or, indeed, may be made up by the user, provided he 
has had an opportunity to see one taken apart. The next 
best furnace is one made with an alundum core wound 
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with high-grade resistance wire. There are alloys made 
which give reasonable satisfaction, but the duty expected 
of this wire is so heavy that no wire, except possibly 
platinum, will stand up to it. It is undesirable to. use 
platinum wire because it is so expensive. The reason that 
most cores are inferior to those of the Marquardt Mass 
is that they do not withstand the high temperatures so 
well. They break down after a while and then the 
platinum wire or platinum foil wound around the core 
has only a scrap-platinum value, because the furnace 
gases attack it rapidly. 

Alundum cores may be purchased from dealers in scien- 
tific materials, of any size desired, within limits, of course. 
A tubular core not over 2 in. outside diameter and not less 
than 1 in. inside diameter will meet the average laboratory 
requirements. It should be wrapped with resistance wire 
of 0.04-in. diameter, with sufficient length to take a 
current of about 12 amp. The wire should be pressed 
close to the core. If it does not touch the core throughout 
its length it is liable to overheat at those points and 
burn out. The wire should be covered with alundum ce- 
ment to a thickness of at least 44 in., preferably 44 in., 
and baked in an oven. This couple may then be inserted 
in a black sheet-iron cylinder of, say, 8 in. diameter, the 
space being filled with asbestos fiber. The ends of the 
cylinder should be closed with sheet iron, and the length 
of the sheet-iron cylinder should be such that the wrapped 
part of the tube is completely covered, 2 in. or more 
of the bare tube protruding from each end. For ordi- 
nary laboratory work a wrapped length of 12 in. is suffi- 
cient. The iron cylinder should be mounted on legs, 
to keep it from rolling over, the legs to raise it about 8 
in. from the table. Either alternating or direct current 
may be used. 


ComPARING RarE-METAL THERMOCOUPLES 

A special furnace should be used for comparing rare- 
metal thermocouples, if the user can afford it. The tube 
should be about of 1-in. bore and about 12 in. long. The 
thermocouples to be compared should be opened out and 
strung through a platinum tube about 34 in. in diameter 
and 3 in. long, and having a little disk with six notches, 
perhaps 1 mm. square, around its circumference inside 
the tube. The wires of the thermocouple are carried 
through these notches, one couple to each notch. The 
beads at the junctions should be drawn up against this 
disk, all of the platinum wires being on one side, the 
platinum-rhodium on the other side, and each wire cov- 
ered by its own insulating Marquardt or silica tube, small 
size. The idea of using this platinum disk and tube is to 
insure that all the hot junctions shall be at the same 
temperature. The ends of the wires should be led out 
clear of each other, and the ends of the tube be plugged 
with asbestos fiber or porcelain or alundum plugs. The 
cold ends should be carried to a refrigerator. 

In case a special furnace like this is too expensive 
for the user, any ordinary furnace may be used, all the 
couples to be compared being inserted in one Marquardt 
Mass or silica sheath, the beads at the hot junctions be- 
ing fastened together with a small bit of fine platinum 
wire. It is essential that the sheath in which these rare 
metal couples are placed should be absolutely gas-tight, 
because the furnace, being used for other purposes, will 
have an atmosphere charged with gases which would at- 
tack the rare metals. 
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A precision potentiometer should be used in making 
these comparisons. If none is available, then a portable 
instrument may be used. The temperature of the furnace 
should be run up to the highest temperature at which 
comparison is to be made, and this point should be slightly 
point at the thermocouples 
A temperature of 1,000 deg. C. 
It is easier and quicke: 


above the highest which 
are ordinarily used. 
is ample for nearly all work. 
to start at the top temperature and make the comparisons 
going down than it is to make the comparisons going up. 

The current being adjusted so that a condition of 
equilibrium is nearly approached, the electromotive force- 
of the couples should all be read in turn. Then the di- 
rection of flow of current from the thermocouples and 
from the dry cell of the potentiometer should be simulta 
double-throw 
the 
This eve le 


neously changed by two double-pole, 
after the 


couples should be read mn the reverse order. 


switches, which electromotive forces of 
should be performed twice, giving two comparisons for 
each direction of current. Then the averages of all readings 
for each couple should be computed, and in this way all 
errors due to parasitic currents and temperature fluctua- 
tions are eliminated. Incidentally, it is better to use two 
standards than one, as each standard is then a check on 
the other. 

Some form of commutating switch must be used when 
A com- 


mutating switch with a moving finger is undesirable, as 


a number of thermocouples are being compared, 


there is always danger of error, due to the moving con- 
It is preferable to use a plug switch, as all 
The double-pole 


nection. 
such errors are thereby eliminated. 
switches previously referred to should be made entirely of 
copper, because as copper wire is used for the lead wires 
from the refrigerator and from the potentiometer, the 
interposition of a bit of brass might completely vitiate 
the experiment, due to the high thermo-electric relation 
between brass and copper, even at room temperatures. 

A set of readings being obtained at the highest tempera- 
ture, the current in the furnace may be cut down until a 
condition of equilibrium is obtained at the next lower 
point at which comparison is desired. Comparison should 
be made at at least four, preferably six, points, in order 
to determine the curves of unknown couples with suffi- 
clent exactitude. 


CoMPARING Bast-MetaL THERMOCOUPLES 


A standardized base-metal couple should always be kept 
on hand. To get this couple, one should be compared 
with one or two standard rare-metal couples in an ordi- 
nary furnace (not in the special thermocouple comparing 
furnace), and the rare-metal couple should be in a sheath 
The comparison should be made in the man- 
Then when comparing 


of its own. 
ner indicated in the foregoing. 
base-metal couples the unknown base-metal couples may be 
tied to the standardized base-metal couple with asbestos 
cord, and the comparison carried out in the same manner. 

When a good many base-metal couples are being made it 
is desirable to get a quicker comparison than this. Sup- 
pose that a quantity of each kind of wire has been pur- 
chased, each kind in one length, from one ingot. Couples 
made from the ends of each length may be compared as 
previously described, and it may then be assumed that the 
other couples made from this lot of wire have the same 
curve, provided they are properly made; and to make 
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sure that they are properly made it is only necessary to 
check one point. 

A quick, convenient and satisfactory way to do this is 
to check the melting point of common salt, which is 800 
deg. C. A small gas-heated or electrically heated furnace 
may be used, of sufficient size to accommodate a graphite 
or porcelain crucible, say 2 to 3 in. in diameter at the 
top and 4 to 6 in. deep. The length of a couple inside 
the furnace should be at least 12 in., to prevent error 
due to heat conduction along the wires. The tempera- 
ture of the furnace should be raised until the salt in the 
crucible melts, and the base-metal couple should then be 
inserted directly in the salt. Then the top of the fur- 
nace should be closed and the temperature allowed to 
drop, the electromotive lorce ot the couple being read, 
say, about every 30 sec. until the freezing point is ap- 
proaching, and then more frequently, the time and the 
electromotive force both being recorded. At the freez- 
ing point there will be a marked delay in drop of the 
temperature, which will show up when the curve of the 
temperature and time is plotted. The electromotive force 
at which this jog in the curve occurs may be translated into 
degrees from the temperature versus electromotive-force 
curve for the comparing couple, and it should be within 
10 dee. C. of 800 dee. C. 

HATING AND CooLinGc CurvEs 

The laboratory furnace may be used to get heating 
and cooling curves of irons and steels. The specimen need 
not be larger than 1 in. in diameter 
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for obtaining these curves. On the whole it seems prefer- 
able, at any rate when taking up this work at first, to use 
a potentiometer, because with the potentiometer all other 
delicate temperature-measuring work can be done, as 
well as the determination of critical points. Then as the 
work develops so that a large amount of first-class work 
in the determination of critical points is being done, 
a special device may be obtained for the work. There are 
a number of these devices on the market, of both domestic 
and foreign manufacture. 

In conclusion, | would recommend the study of “The 
Measurement of High Temperatures,” by Burgess and Le 
Chatelier, and the many valuable pamphlets issued by the 
Bureau of Standards. These are works on pyrometry, 
heating and cooling curves, and the use of instruments. 


Tool-liolders for Turning Pins 
By D. W. Merriman 


The illustration shows a tool-holder for turning pins 
on the turret lathe. I had a Gisholt lathe in my factory 
and a lot of pins of different sizes to turn up, so I de- 
signed, built and put this tool-holder into operation, and 
find that it is satisfactory and stands up without any 
chattering. 

The cutting tools can be adjusted in or out, or slid 
along the tool-rack. The tool-holder is made so that it 






and 1 in. or 11% in. long, and a hole 53". ” : T — 
. . 5 Diam 
about YQ in. in diameter should be dig | N\ 
P ? + = 
hored in the center of one end to a Y 
lepth of perhaps 5g or 34 in. TI My fy 
depth ol perhaps % or ™% IM. Che nye Wi 
end of the rare-metal couple should WM 
| ted in this hol “ ee fin 2 Holder far 
© imserte Ih lis hole, an TO- . shine 
) a 0 ( oO pro Bushing «Bush 9g 


tect the rest of the thermocouple 7 


should be covered by insulators. Then & 
the end of the specimen should be “A 


well plastered with alundum cement, 
still further to protect the wires from 
contact with the furnace atmosphere. 











The end of the furnace may be 1) } my 
plugged with asbestos fiber and the = = 





cold junctions taken to the refriger- 
ator, as previously deseribed. Care — 


should be taken not to run the tem- 
Me A-G | 
perature up too rapidly. Within limits, 


the more slowly the temperature goes 





up, the easier it is to find the critical 
point. 

It is not the purpose of this article 
to go into a description of the dit 
ferent methods of plotting curves. 
There is considerable literature on this subject in books 
and in publications of the Bureau of Standards. 

A sensitive instrument is required to get the upper 
critical point. With high-carbon and alloy steels the 
upper critical point is coincident with, or very close to, 
the lower critical point, and the disturbance is very pro- 
nounced, even with a rather sluggish instrument: but 
when working with medium and low-carbon steels and 
with iron, a very sensitive potentiometer is necessary. 
A steel with 0.35 per cent. carbon is a very tough customer, 


indeed, even with the various appliances especially made 





TURRET-LATHE TOOL-HOLDER 


stiffens each tool and holds it solid, setscrews being used 
to hold the tool from pushing hack. 

The pin shown has a head of 1 in. diameter and 3%, 
in. long. The 2-in. part is 2 in. long. When we first 
started to turn pins on this machine we tried to use small 
rest rolls, but they did not prove satisfactory, so now we 
use a phosphor-bronze bushing. We tried to use steel 
bushings, but they seized and caused quite a_ bother. 
Since using the bronze bushings we are getting good re- 
sults and would gladly recommend this arrangement to 
anyone having cold-rolled or drawn bars to turn. 


Ont ft ot 


~~ 
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What the Superintendent 
Should Anow 


By 





SYNOPSIS 


ent is broader and more comprehensive than that 


The viewpoint of the Supe rintend- 


Tle is occupned not so much with 
Ile should havea close 


yrip on the cost of jobs in each of i is shops and 


of the foreman, 
details as with tendencies. 


a good perspective of ule mach ine lime, spoiled 


work and expense items. 





The paramount interest of the superintendent is to 
insure that the work is carried through the various de- 
partments in sequence and with regard to the time 
schedule. Closely connected with this is the question of 
material, of new parts that have to be ordered and made 
Con- 


trol over the progress of work is attained by means of 


to replace those spoiled at some stage of the work. 


master schedules, which are sheets on which are listed 
all the parts or components in an order, and all the de- 
partments working on each component, arranged in the 
sequence in which the work of the departments is to be 
carried out. 

The arrangement of schedules will differ with the 
nature of the work. They can be made to control either 
the sequence of work alone or to kgep such matters as 


variation from standard cost, delays and replacements 


ORDER NO—— - FOR - . 

Part Part Material Labor Cost Loss or Gain Mach 

No. Name Wt. Cost Dept Stand Actual _ + Rates 

370 Eee. rod 90 3.80 Forge 5.00 1 SO 0 20 3.00 
Tempering 1 00 1 OO 70 
Milling 2. 50 2.75 0.25 1.50 
No. 2shop 3.00 2 80 0.20 2 60 


* These totals are cumulative 


FIG. 2 
also in view. 
control schedule used in an English plant about fifteen 
As each operation was reported finished the 


Fig. 1 represents a portion of a sequence- 


years ago. 
symbol representing that operation was blotted out by a 
rubber stamp. A glance at the schedule was sufficient 
to show whether operations were being carried out reg- 
ularly. Each schedule represented an order for one 
machine, and being mounted on separate carriers, the 
different orders on hand could be arranged according to 
due dates. In this way a rather good control over time 
sequence was obtained, especially considering the very 


simple form of the schedule. 


FIG. 1. SCHEDULE USED IN AN ENGLISH PLANT 
CYLINDER 
Cylinder e ‘ x k In Tt I T P Db 
Cyl. Cover.. P k In = IL» 
P. Rod Glar I’ I In I’ So = D 
Exh. Flange I” F In = Tp D 
St. Flange P F In T Tp LD 
P. V. Cover ’ KF In T I> 
S. V. Cover P I In T LD 
P. V. Tube , - P I In B = D Si 
Ss. V. Bush I k In B T 
STANDARDS 
Quad. Std P Fr In Pf Pb Pt Df I 
Pemim @tdé....... Tee F In Pf Pb Pt Dt Lb 
Loose Slides P F In P 
Footstep P F In D 
BUSHES 

Se a ono & a P F In T G 
Quad, Bushes. P F In ry G 
Crank Bushes ; P F In LB G 7 

The first three columns refer to patterns and castings 
P = pattern ordered 9 sent to foundry In casting re- 


ceived. The other symbols refer to machine operation 


that is, they show the aggregate of all entries « 


MASTER SCHEDULE 


A. HAamILTon CuurcH 


») 
ws 


A more complete master schedule is shown in Fig. 
This does not record processes within departments, but 


the complete work of each shop on each component. The 
information is derived from the finished-job stubs (men- 
tioned in the last article), which are sent in by each 


shop as soon as it has completed all the work on a com- 
ponent or batch of parts; and from material section sheets 
recording the issue of material, corresponding in form 
These 


material sections are sorted to order numbers and entered 


with the time section sheets already mentioned. 


on the schedule so as To record weight and price of each 
component, 


MANIPULATING THE SCHEDULES 


The blank schedule contains the names and piece num- 
bers of all components, and against each are given the 
departments which have to do work on them and also 
(In 
small plants the actual operations might be given in- 
Against each 


the date at which each stage should be completed. 


stead of departments, similar to Fig. 1.) 
department the standard cost of the labor in that de- 
Then the labor and material 
stubs are entered up daily as received, so as to show the 


partment is also given. 


weight and cost of material, the actual labor cost, the dif- 
ference between actual and standard cost, the delay in 


Due 0 rotal Cost of Order to Date* 
On Late Good teplace Cost Retd W ages M.R Total 
3.80 11.35 7.80 22.95 
Ja 
7 l 
Ss l 1 
10 l l 22.95 
11 2 l 
m the schedule to date 


days, if any, the number of parts good, the reference to 
the replacement sheet, if any, and the cumulative cost 
to date. 

Inspection of the schedule at any moment will show 
the condition of the order as regards completion, the de- 
gree of delay already incurred, the extent to which the 
cost is coming out as expected with reference to stand 
ard, and the cost to date of all finished parts on the 
order. 

As far as the superintendent is concerned the principle 
of exceptions applies to the work of controlling orders. 
As long as the different shop and material stubs come 
through without undue delay, and long as no im- 
portant of 
cost occurs, the superintendent’s attention does not need 
to alled to the schedule. But if 


tendency to go persistently wrong, then he is warned and 


increase actual as compared with standard 


he anything shows a 


can make inquiry in the proper quarter. The degree of 
increase of cost and of delay that needs to be brought 
to his attention is of course a matter of experience in 
each plant, and may from time to time vary also accord- 
ing to known conditions. Where all orders are behind, 
and well knov.n to be so, then only extra-bad delays will 
be reported. The general idea will be quite clear after 
a little study of the makeup of the schedule, as shown 


in Fig. 2. 
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On completion of all the parts shown on the schedule 
the order is complete and the figures give the total cost 
of the order, as well as a detailed record of the cost of 
each part. Comparison of the totals of the “standard- 
cost” column with the “labor-cost” column will disclose 
how far the order as a whole has come up to expecta- 
tions. If further investigation is desired, the individual 
departments at fault will be indicated by the loss and 


ORDER NO FOR— . a 
Factory Cost Memoranda Cost, Sale Price and Profit 
Material Cost of Patterns Sale Price 
W ages Material Factory cost 
Mach. rates Wages Commissions 
Produc. cost Mach. rates Shipping 
Supp. rate Total Foreign duty 
ne Cost Cost of Tools Sales exp 
Add (if chargeable) Material Total 
Patterns Wages Profit 
Tools Mach. rates © on sale pr 
Total Total © on prod. cost 
Comparison with Spoiled Work ©) on fac. cost 


Standard Cost Material Customer 


Standard cost Wages Name 
Actual cost Mach. rates Town 
Over % Total State 
Under. % Ordered | Delivered 


FIG. 3. FINISHED-ORDER STUB 


gain columns. If then any particular department shows 
up badly, the fullest detail as to what happened will be 
found in the shop-cost “album” referred to in the pre- 
vious article. 

When an order is completed the information on it is 
transferred, by totals, to a finished-order stub (Fig. 3). 
Though this may be an 8x10 card, it is called a stub, 
because it bears the same relation to the finished order 
that the finished-job stub does to the job. Its object is 
to summarize the information about the order in order 
to pass it on to the next higher authority, namely, the 
executive. 

Separate master schedules, appropriately ruled, are 
provided for patterns, tools and replacements in connec- 
tion with each order. The expenditure on these three 
heads is summarized on the finished-order stub, the 
sheets being withdrawn from the current file when the 
main order is completed. In a few cases patterns and 
tools are chargeable to customer, but whether they are or 
not, these costs are always entered as memoranda on the 
stub, and are charged to their proper accounts at a later 
FINISHED ORDERS. W. E CLASS 
Compared 
with Stand 

Mu To 8 Te Spoiled 


Un- Order a- 
Over der No Mfg bor Rate tal Rate tal Patts. Tools Work 


FIG. 4. FINISHED-ORDER LIST 
stage. The importance of recording such cost figures 
in conjunction with the cost of the order itself will be 
readily understood. 

As each finished order stub is filled out, the data as 
to cost of the main order, and the patterns, tools and 
spoiled work in connection with it, are entered on a fin- 
ished-order list (shown in Fig. 4), which is sent weekly 
to the executive. It summarizes, of course, by classes 
the exact value at shop cost of all finished orders, to 
which is added the supplementary rate representing 
wasted burden not absorbed by working machines. The 
difference between expected or standard and actual cost 
is entered in one of the columns on the left of the blank. 


WEEKLY ReEpPorTS ON SHop EFFICIENCIES 


Having thus acquired a close control over the run of 
orders through the departments and a detailed knowl- 
edge of their expected and actual cost, the superintend- 
ent will require figures to show him how the shops are 


Vol. 43, No. 16 


MACHINIsT 


getting on in the matter of certain kinds of efficiencies. 
These are afforded by what may be termed “reason reg- 
isters.” Their general ruling is shown by Fig. 5. 

One of these blanks is devoted to “exceptional jobs” 
and one to “spoiled work.” The information is derived 
from the weekly totals of the corresponding shop records 
(see previous articles), so that the comparative perform- 
ance of each shop from week to week can be seen in re- 
gard to each class of reason. Thus it may be found that 
a particular shop is running high on account of “inter- 





Shop Reason Week- Week—— 
Foundry 1 
3 
Shop No l 1 
: 
4 
Shop No 2 l 
3 
4 
Shop No. 4 1 
9 


ete 
FIG. 5. SPOILED-WORK REGISTER 

rupted jobs,” or “man’s fault,” or a general tendency to 
attribute spoilage to “bad castings” may be visible, or, 
similarly, exceptional cost may show a tendency to blame 
“too much metal” as a reason. If carefully selected, the 
different reasons to which inefficient operation is attri- 
buted will disclose very interesting matters, and the effect 
of attempted remedies will be easily followed up. 


PropucTioN AND EXPENSE REpoRTS 


The daily statements of productive and expense wages 
and machine earnings made in each shop are also sum- 
marized weekly on a blank similar to that used by the 





Standard Week 4-Week Average 
Earn- Earn- Earn- 
Dept Hrs. ings Hrs. _ ings % Hrs. ings % 


Forge 
Foundry 
Milling Dept 
Mach. Shop 
Mach. Shop B 
Total Earnings ba 
Total of Lost time, ete. 


FIG. 6. LIST OF MACHINE EARNINGS 


a 


shop, and sent to the superintendent. He will enter the 
weekly figures on appropriate blanks, so that a compar- 
ison is set up for each shop, covering production (includ- 
ing labor and bonus and machine earnings), expense in 
one’s own shop, expense chargeable to other shops, and 
total of production and expense. These figures signify 
nothing for one week, but when placed side by side with 
a series of previous weeks they give a good rough idea 
whether the normal proportion between production and 
expense is being maintained. 

The weekly statement of machine earnings, which is 
part of the foregoing report, is also posted to another 


Shop Week Week Week Week 
Foundry 
Forge 
Machine Shop A 
Milling 


Machine Shop B 
Total in shops 


FINISHED JOBS PER SCHEDULE 


Including material 
Total work in process 


FIG. 7. UNFINISHED JOBS IN SHOPS 
comparative blank, which records, shop by shop, the ac- 
tual and the standard machine earnings. This is a very 
important return, as it enables the superintendent to 
see how far machines are being kept at work. If any 
shop seems at fault, reference is made to the shop rec- 
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ord of machine earnings (see Fig. 6), where the ac- 


tual duty of each machine is recorded. 
WEEKLY BALANCES OF WorK IN PROGRESS 


The value of unfinished work in the different shops 
and the value of finished jobs not yet closed out into 
finished orders are figures that give a good idea of the 
smoothness or congestion obtaining in the plant. Fig. 
7 shows the weekly balances of work in each shop, and 


January 
Expected Actual 


Production 
Factor 


Lighting current 
Lighting lamps 
Steam for heat 
Cleaning 
Repairs 
Sundries 

Total 
Current 
( )perator’s Cranes 
Other labor 
Repairs 
Sundries 

Total 
Foreman 
Sub-Foreman 
Sundries 

Total 
Clerks 
Stationery 
Errands 
Watchmen 
Sundries 

Total 
Current 
Cleaning 
Repairs 
Tool Charges 
Oil and waste 
Sundries 

Total 
Total—aAll Factors 


Buildings 


Stores 


rransport 


Supervision 


Organization 


Production 
Machines 


FIG.8. BURDEN SCHEDULI DEPT 


also of finished jobs, the total of each weekly column in- 
dicating the total unfinished orders in the whole plant. 
The value of the return is, of course, the facility it af- 
fords for comparing the weekly totals over a series of 
periods. These figures are abstracted from the balances 
remaining in the shop and finished-job ledger accounts 
after all finished work for the week has been credited. 
Jan Feb 

Wages on production 
Wages on equipment, additions 
Wages on burden 

Total wages 


FIG. 9. WAGES REPORT 


Even in a large plant thir involves only a few minutes’ 
work a week, and the information—particularly if com- 
pared with the current balance of orders in hand—gives 
a useful view of the way in which each shop is keeping 
up with its work. 


Tue ContTrou or EXPENSE 


In the previous article the record of expense as far as 


it alfects the foreman was dealt with. The superin- 
tendent has of course to review the same figures, and 


Jan. Feb 
Balance in hand last month 
Purchased this month 
Total in. 
Purchases returned 
Stores issued 
For production 
For equipment, addition 
Fer bapden 
Balance on hand 
Total out 


FIG. 10. STORES REPORT 


he also has to control the economics of the non-produc- 
tive departments, such as the power plant, the repair 
department, the stores, and any others that minister to 
production only indirectly. Thus in some big plants 
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there may be departments for fuel oil, for powdered coal, 
for oxy-hydrogen gas, etc. The expenses of these hav 
not only to be watched, but their output has to be costed 
and then allocated to the productive departments in 
proper proportion. 

The power plant is a good type of these special de 
partments. 


business, 


The returns should deal with it as a separat 
Space does not permit of describing a com 


prehensive power report, but in a plant of anv size the 
Jan bel 
Balance from last month 
Stores as per stores report 
W iges as per wages report 
Adm expense as per report 
Sundries 

Potal in 

lo production 

Balance held ove 

Total out 


FIG. 11 FACTORY BURDEN REPORT 


cost should be expressed as a rate per horsepower hour. 


shop on the basis of its ai 


and a charge made to each 
tual consumption of power, for lighting, for crane work, 
Steam tor 


made the subject of a similar charge. 


and for machinery. heating should also b 


The first step in control of burden in the productiv 


departments is to arrange all expense in “production 


factors”; that is to say, all expense pertaining to the 
upkeep, repair, lighting, heating and cleaning of build- 


ings is segregated in one group. Other groups deal 
Jan Feb 
Salaries 
Stationery 
Office expens.-= 
Rents, taxes 
Depreciation 
Insurance, et 
Total in 
To factory burden 
To selling burdet 
rotal out 


FIG. 12. ADMINISTRATION EXPENSE DISTRIBUTION 


with the similar segregation of expense relating to stores 


and material and transport, including craneage ; to super- 


Vision, to organization (clerks, stationery, messengers. 


watchmen, etc.), and to the upkeep, repair, cleaning, oil- 


ing, ete., of productive machinery. All the normal ex 
Jan Feb 
Work in hand last month 
* Stores 
* Wages 
* M. rates 
* Supp. rates 
Total work on hand last month 
* Stores as per stores report 
* Wages as per wages report 
* Burden per factory burden report 
Total production this month 
Total in 
Finished product, Class A 
* Stores 
* Wages 
* M. rates 
* Supp. retes 
Total for Class A 
Finished product, Class B: 
* Stores 
*W ages 
* M. rates 
* Supp. rates 
Total for Class B 
Work in hand at month end 
* Stores 
* Wages 
* M. rates 
* Supp. rates 
otal work on hand 
M. rates on equipment, additions 
Transferred to E account 
Total out 
*Items with star are details of totals that follow, and should be filled ou 


colored ink 


with 


FIG. 13. PRODUCTION REPORT 


penses of a plant can be reduced to one or other of these 
groups. Then for each shop a very close forecast 1s 
possible of what that shop will expend in each of these 


wavs when it is working at normal full time 
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A schedule (Fig. 8) is prepared for each shop, in 
which the expected figures are set out in alternate col- 
umns, each column representing one month. Then in 
the alternate columns left blank the actual figures as 
given. weekly by the foreman’s reports are summarized 
monthly and filled in. In slack times some of these fig- 
ures will tend to fall, and experience will show which 
of them should fall as work diminishes. But they should 


Jan Feb 
Burden not absorbed by M. rate 


Supplementary rate, 


FIG. 14. UNABSORBED BURDEN REPORT 


never be higher than the expected amount, which there- 
fore acts precisely as a standard cost does in the case of 
productive work. A little experience will serve to in- 
dicate which items should diminish as work falls off, 
and vice versa. 

On the other hand, only those items within the control 
of the superintendent are included in the burden sched- 


Jan. Feb 
Balance at last month 
* Work on additions this month 
* Stores per stores report 
* Wages per wages report 
* Burden transferred from prod. report 
Total this month 
Potal in 
Finished additions this month 
Balance unfinished forwarded 
Total out 


FIG. 15. ADDITIONS TO EQUIPMENT REPORT 


ule. Thus depreciation, insurance, taxes and the pro- 
portion of administrative expense chargeable to factory 
have no place in it, because the superintendent is not 
responsible for them, and cannot reduce them if they 
seem disproportionate. 


SUMMARY OF SUPERINTENDENT’S INFORMATION 


The information provided for the superintendent will 
now be seen to be divided into three main groups: First, 


Jan. Feb. 
Total value as last month 
Finished additions this month 
Total in ° 
Depreciation per adm. report 
Value forward to next month 
rotal out. 


FIG. 16. EQUIPMENT REPORT 


daily information as to the progress of orders is fur- 
nished, leading to a complete schedule of weights and 
costs of each component of an order and to a summary 
of the cost of the entire order, together with the sub- 
sidiary expense for patterns, special tools and jigs, and 


Jan. Feb 
\dm. expense per ad. report 
Salaries 
Advertising this month 
Traveling expense 
Printed matter used 
Shipping expense 
Total in 
Expense on 
* Product A 
* Product B 
*Product C 
Total expense on product 
Expense held up 
* Product A 
* Product B 
* Product C 
Total held up 
Potal out 


FIG. 17. SALES BURDEN REPORT 


spoiled work, which latter items may or may not be 
ultimately chargeable to the order itself. Secondly, in- 
formation is supplied as to certain kinds of shop or de- 
partment efficiencies, namely, the average loss due to idle 
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time, spoiled work, and exceptional jobs, shop by shop. 
The balances of work in hand at the end of each week 
in each shop, and in the shape of finished parts and ma- 
terial, are also provided, and can be compared with the 
total of finished orders, and of orders received. Thirdly, 
Jan. Feb 

Factory cost of finished product per production report 

Selling expense per sales, burden report 


Profit on Product A 
Sales of product A as charged to customer 


FIG. 18. TRADING REPORT: PRODUCT A 


a current comparison of actual expense, classif#ed by pro- 
duction factors, is maintained, comparable with the 
budgeted or expected figures for such expense. This 
enables the superintendent to observe, at once, any in- 
Jan. Feb 
Balance last month 
Due 
* Not due 
* Oy erdue 
Total from last month 
Sales this month 
Total in 
Discounts allowed 
Balance forward 
. Due 
* Not due 
* Overdue 


Total forward to next month 


Total out 
FIG. 19. COLLECTABLE ACCOUNTS REPORT 
crease in expense items in any part of the plant, and il 
illegitimate, to curb it before it assumes either large o1 


permanent form. 


Cutting a Mortise 
By E. A. THANTON 


A simple mortise-cutting device is shown in the illus- 
tration. This is used in the shop of the Dan Patch 
Novelty Co., Connersville, Ind., for cutting a mortise 
in the bottom edge of a wooden horse side. The cut-out 
piece is clamped to the work table as shown at A by 
means of the eccentric clamp B. The work is fed to 











A SIMPLE MORTISE-CUTTING DEVICE 


the cutter C by pushing on lever D. This gives the 
right depth, as the table butts against a stop. To give 
the proper length of mortise the table is made to slide 
crosswise on the lower part of the carriage, and is worked 
by means of the lever ZF. Stops on each side are set to 
give the length of mortise wanted. It will be seen that 
the front lever is so linked to the carriage as to give 
the play needed for the cross movement. 
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The Design of Sliding Bearings 





SYNOPSIS—The_ cylindrical sliding bearing, 
square-lock gib, bevel slide and vee slide are all 
considered. Current machine-tool practice in the 
use of each is outlined and factors of design are 
given, 





One of the most natural and elusive forms of sliding 
bearings is the round rod sliding through a round hole. 
We see this successfully used every day for tail spindles 
of lathes and in sleeves of drilling-machine spindles. 
We also see it used (and some of us do not like the design ) 
for wood-workers’ vises and the ways of manual-training 
lathes. 

For the first two purposes it is entirely suited, because 
neither them is regularly used so to bring any 
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FIGS. 1 TO 15. THE DESIGN OF SLIDING BEARINGS 
great torsional stress on the sliding part. If a lathe 
were used regularly for drilling with drills held in the 


center hole of the tailstock, there would be trouble, but 
since the spindle is not provided with anything to take 
the tang of the drill, there is little danger that the key 
which prevents it from turning will be worn badly. The 
only torsion which reaches the sleeve around the drilling- 
machine spindle is due to friction and that is well cared 
for by the rack, which acts as a key. 

In the other cases, the attempt is made to make two 
parallel rods take up this moment. In both 
cases it fails, because it seems to be impossible to give 
them dimensions that will make them sufficiently rigid 
against bending. When a pair of 1- or 114-in. rods are 
substituted for a lathe bed that weighs 20 or 30 |b. per ft., 
or when a pair of even smaller rods are substituted for the 
cast-iron bar of a wood-workers’ vise, there can be no ques- 
tion of the lack of transverse strength. 


torsional 


H. Fisu 


The cost of manufacture is cut low by adopting this 
design, as both the supports for the rods and the part 
drilled in the and 


minimum of fitting. 


which slides on them can be 
used with the 


same jig, 
cold-rolled rods can be 
If three rods were used arranged in an equilateral tri- 


angle, the resistance to bending would be greatly in- 
creased. If they were placed three diameters distant, 
center to center (see Fig. 1), the strength would be near- 


ly eight times as great as when two diameters apart and 
the cost only more. 

Then there 
slides. These square 
for boring mills. a small hole to bore 
developed the bright idea of planing off the corners, and 
with them went the most valuable part of the bearing sur- 
No diagram is necessary to show that an octagonal 


50 per cent. 
hexagonal 
boring bars 


octagonal and occasionally 
at first 
who had 


are 


probably were 


Someone 


face. 


- 0) 
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mis A | FIG.13 
FiG.il FiG.i2 
hearing does not offer any surface to squarely oppose 
twisting moments. If well fitted and tightly set up, it 


but once allowed to get loose and work under heavy 


holds, 


pressure, it is sure to go bad. 


Tue Square-Lock Gis 


The older, square bar has its prototype in every square- 
The lock its modifica- 


suitable form 


lock cib. square in some one ol 


for situations 
Used as a square, as in Fig. 
at 45 deg., but 


meets a twist- 


tions is a of bearing more 
than almost any other form. 
2. it meets only with 
expanded in two directions, as in Fig. 3, it 
ing moment with surfaces almost at right-angles with the 


This form of bear- 


torsion bearings 


pressure, as indicated by the arrows. 
Ing has superseded the ox tagonal boring bar in almost all 
the smaller and some larger mills. 

The gibbing of the tool post of a lathe to the rest is an- 
other example of this form of slide. Some European 
lathes use it for the ways on which the 
is used for the bed of some frog-and-switch planers, and 
almost universally for the top of the cross-rail of planers. 
Also quite often for the ram of shapers, the sliding head 
of vertical drilling occasionally for the 
table and knee of millers. drawback; that is, 
it is supposed to be a difficult thing to arrange satisfac- 
torily to take up wear. The common method of packing 
is indicated in Fig. 4, where the two packings are held by 
the points of setscrews. This poor practice ; a better 
way to take up wear is to use taper packings. A modified 
lock is shown in Fig. 5. Wear 


carriage slides. It 


machines, and 


It has one 


: } 
is taken 


form of square 
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up by loosening the binder screws A and tightening the 
adjusting screws B. This is probably no more expensive 
than any other equally satisfactory method of taking up 
wear, and while the bearing is not strictly a square lock, 
it is so little different that it has the same effect. 


Tue Bevet SLIDE 


By far the most used form of sliding bearing is the 
bevel slide. This has the great advantage of ease of fit- 
ting. The square lock is almost as easily planed or milled, 
but it is almost impossible to scrape. The scraping is 
therefore usually confined to the face of the packing, in 
case it is a taper packing which bears against the part 
on which it slides, and no attempt is made to improve 
the fit of the packing itself against the part in which it 
fits. The bevel slide can be easily scraped and can be 
made to meet a great range of requirements by changing 
the angles of the sides, as indicated in Fig. 6. The 
greater the angle B, the better is the resistance to side 
pressure, while the less it is, the better the bearing is 
adapted to resist torsion and vertical pressure. The usual 
angles are 60 deg. and 45 deg. for these two purposes, 
though 55 deg. is also used to some extent. The 45-deg. 
angle is objectionable in many places because it weakens 
the casting at the point 0. In places which often occur 
in machine-tool design there is altogether too little 
strength, or rather rigidity, with the 60-deg. angle, let 
alone decreasing it to 45 degrees. 

There are several ways of packing this form of bearing. 
The most common is shown in Fig. 7, where the packing is 
like the ordinary straight strip, but tapered on the back. 
It is adjusted by means of the screw C' which has a large 
collar D that fits in a slot milled across the end of the 
packing. This is sometimes modified by using two 
screws, one at each end of the slide, but it is simpler to 
use only one. Great care must be taken to see that the 
collar D fits its slot without shake, as otherwise the pack- 
ing will drag with the moving part, and when running one 
way, the slide will fit tightly, and when running the other, 
it will be loose. 

The form of taper packing shown in Fig. 8 is some- 
times used, but it has no advantage and possibly some 
disadvantage as regards the flat packing. The lip at A 
serves only to keep the packing from falling out. The 
tendency of the packing, however, is not to fall out under 
pressure, but to twist around the point O in the direction 
of the arrow. In this direction A has no bearing at all. 
A better construction is shown in Fig. 9, where the lip is 
turned in the other direction and positively resists the 
stresses put on it. This construction also lends itself to 
another means of adjustment, as in Fig. 10, where the 
take-up is by means of the screws A, and too snug adjust- 
iment is prevented by the setscrews B. It is really better 
to omit the setscrews and depend on the operator or ad- 
juster taking the machine to pieces and scraping the sur- 
‘ace #. The trouble is that in practice the adjuster is 
more likely to take the part to a planer and plane off 
enough so that he will not be bothered with it again. This 
last form of packing, of course, does not call for a taper, 
in which respect it is a trifle cheaper to make, though 
it does not cost much to put in a tapered seat for a pack 
ing, if the tools are at hand. 

Then there are the vee slides, or gravity bearings. The 
force of gravity is so cheap and so reliable that it is no 
wonder that designers have always made use of it. The 
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effects of wear are taken up automatically. There is no 
binding of gibs during one part of the motion and loose- 
ness during another. The danger is that wear will occur 
and not be noticed until work that is not true begins to 
come from the machine. The first vee slides were apt to 
be made as in Fig. 11 with the sides at 15 deg. to the 
vertical and the weight carried by the flat top. 

This slide was formerly used on engine lathes with a 
weighted rest, that is, a carriage from which was hung 
a chunk of cast iron about a foot square and a foot and a 
half long. This was supposed to be necessary to hold 
the carriage down on the vees. The bearing on the flat 
top of the way was necessary to prevent this weight from 
wedging the carriage down so hard that it would not move 
under the microscopic feeds that prevailed. Since the 
greatest pressure was on the top, that would wear first, 
and then the sides would have to wear, thus preserving the 
fit without shake. If it had not been for the weight, 
the chances are that the sides would have worn first and 
the fit would have been lost. 


Various Forms or VEE SLIDES 


Today the angle of the vees has increased and the bear- 
ing has been almost universally removed from the top. 
The angle is usually 60, 75 or 90 deg. between the two 
sides, and the top is narrowed down and rounded over so 
that tools may be laid across without danger of raising 
burrs on the edges. The weight is omitted, and gibs 
are used instead. Fortunately, the gibs are unnecessary 
the larger part of the time, for their use is directly con- 
tradictory to the purpose of the gravity bearing. In 
nine cases out of ten, they are loose enough so that they 
could be entirely removed without the operator knowing 
it. He would have to be have some other means of lock- 
ing the carriage when he was facing large work, but he 
could do almost all the work that ordinarily comes to a 
lathe without them. The expedient, shown in Fig. 12, 
of a lip A which bears directly on the inside of the bed 
or through the medium of a packing P makes it impossible 
for the carriage to lift other than in a vertical line (un- 
less it goes to the right). The binder can be placed under 
A, if desired, though it is much easier to place it under 
the front vee and much simpler to provide an easy way of 
reaching it. 

If I recollect correctly, the old Lodge & Davis lathe 
had a binder under the middle of the carriage, which was 
operated by means of an eccentric operated from the 
front of the carriage. This was very effective. A modi- 
fied form of vee, Fig. 13, has also been used. This takes 
advantage of the fact that the forces acting on the lathe 
vee usually tend down and away from the center of the 
lathe, rather than straight down. It seeks to equalize wear 
and make the carriage drop vertically. 

Planer vees are usually made from 90 to 120 deg. 
With a wide angle, there is always danger that a heavy 
feed on a light piece of work may make table, work and 
all slide up the slope of the vee. This is counteracted in 
some cases by giving the side of the vee an upward pro- 
jection, as at A in Fig. 14. This would normally have 
no pressure exerted on it, and so would not be subject 
to wear except in those cases where the side feed did actu- 
ally move the table. It is a difficult problem to plane a 
bed and table where there are as many bearing surfaces 
as this calls for. If there are two ordinary vees, it is 
possible to fit to gages closely enough to allow of scrap- 
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ing with considerable ease. In fact, there are still many 
people who prefer that the tables should not be scraped to 
the beds at all. 

If the form of vee shown in Fig. 14 is used, there are 
twice as many fits to be made, and those for the vertical 
sides should be made so close that the table will not seat 
itself in the vees until it is scraped in. If this is not done, 
then the advantage of the straight sides is lost, because 
even the slightest motion will show on the finished work. 
If all that is desired is to enable a heavy roughing chip, 
with the expectation that the finishing cut will be light 
enough so that there is no danger that the table will lift, 
there is not much need of either. 

Much machine-tool designing seems to be based on the 
idea that if one guide is a good thing, then two are twice 
as good. This is erroneous. Two guides can do more 
than divide the wear. The greatest objection to the one 
vee and flat bearing is the prejudice of planer hands and 
their dislike to fitting them. After they get used to it, 
it is easy enough, but they have very largely been brought 
up on the two-vee diet and hate the change. What diffi- 
culty there is comes in getting the height of the flat way 
relative to the vee. If it is too high, as the part lies on 
the planer table, all three surfaces will have their angles 
apparently wrong when they are put together to scrape. 
In fitting the four-vee job, the planer hand knows that if 
the tops of the vees are the same height, their widths the 
same, and the planer heads carefully set to the proper an- 
gle, he is coming out right. But the small amount which 
a considerable change in the relative height of the flat 
way makes in the apparent angles throws him off until 
he learns the trick. If he uses three thicknesses of tissue 
paper under his gage on the flat and only two on the 
sides of the vee, he will get approximately correct re- 
sults, if he has a 45-deg. vee to fit. 


THe Narrow GuipE Form 


In spite of all that has been said in favor of the single 
vee, comparatively little headway has been made in its 
use. About all that can be said is that there are fewer 
people who are prejudiced against it than formerly. 

The same may also be said for the narrow guide as com- 
pared with guiding surfaces at some distance apart. The 
usual comparison to a bureau drawer which cramps if 
pulled by one handle falls down even with a bureau 
drawer, if it is well fitted. In the case of machine-tool 
slides, the only effect of spreading the guiding surfaces 
apart is to increase the friction and consequent wear. The 
two-vee slide of the engine lathe must be guided by the 
front vee, and the rear one can hardly do much more 
than carry the weight which comes on it. The front vee 
always wears faster than the rear one, which is in part 
due to the fact that it carries a heavier load. In this 
same connection, it should be said that the usual practice 
of making shafting lathes with upside-down tools in the 
rear holder is wrong because they tend to lift on the short 
end of the lever. If Fig. 15 may be used to represent 
diagrammatically the weights acting on a lathe carriage, 
it will be seen that downward pressure is needed at the 
rear and any upward pressure should come as near the 
front as possible. The gibbing of a carriage which is 
carried on gravity bearings is a necessary evil in such 
cases as this, though even there it can only result in chat- 
tering tools if the gib comes into play at all. 

Almost all these slides are ordinarily made of cast iron. 
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Occasionally, a steel casting is used. Bronze gibs are 
frequent, especially in shops building railroad machinery 
An attempt to use inserted steel vees for engine lathes a 
few years ago has apparently dropped out of sight. Up 
to the time of the beginning of export trade, or around 20 
years ago, the entire effort of machine-tool foundrymen 
was devoted to getting the softest possible iron. At that 
time, considerable complaint came from abroad that 
American lathes would not stand up to the wear that Eng- 
lish and German lathes did. This was laid to the harder 
foreign iron. Since then, a great deal of attention has 
been paid to means whereby iron castings might be made 
closer grained on the wearing surfaces. It is not with 
the idea of making the iron harder to cut, but with the 
idea of reducing wear that so many experiments have 
been made with chills and with iron containing a percent- 
age of steel. 

The first method, that of using chills, should not be 
confounded with the making of chilled castings in other 
fields. Chilled castings are made of a white pig iron 
which chills hard when cooled suddenly. The chills used 
in making machine-tool castings act on iron which is 
non-chilling. What they accomplish is the closing of the 
grain, which is much desired, both on account of super 
ior wearing qualities, less liability to tear when cut, and 
because it takes a better appearing finish. 

Fifteen to 25 per cent. steel scrap melted in the ladle 
with cast iron has a similar effect. This is not semi-steel 
(which is made from wrought iron with a little pig iron 
melted with it), but should be called “cast iron 15 per 
cent. steel,” or some similar term, so that its true nature 
may be known. 
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Shop Allies--Inventory, Costs 
and Depreciation 


By J. P. Bropuy* 


We occasionally read in technical journals articles that 
give widely different views on the advisability of taking 
a yearly inventory. Those who are opposed might change 
their opinions if they realized that inventory, costs and 
depreciation are closely allied and must be taken into 
consideration together. 

Twelve months is a long period of time. If you are 
unaware of the fact that your business efforts are not 
bringing satisfactory earnings until its expiration, you are 
traveling along the guess route. Along this path one must 
he easily satisfied with small results or face the possibil- 
ity of no results or be in a business that is in the gold 
mine class, where money flows in in copious quantities. 
Anyone in the last condition might ignore the value of 
rough and finished material and still have a feeling of 
perfect safety. Again, a closely controlled business, owned 
by two or three individuals, might be satisfactory to the 
owners if their income was received, and little attention be 
paid to an inventory. But not many companies are in 
either of these classes. 

Thus, for the average case the guessing contest must 
be bade good-by in so far as it affects the values of work 
in process and completed product. 

One reason for the guessing of the past has been th: 
self-confidence of shop managers. We have thought all 





*Vice-president and general manager, Cleveland Automatk 
Machine Co 
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our lives that we were great experts in determining the 
value of vast quantities of semifinished parts. It is so 
easy to step into your plant and feel that you know just 
what everything is worth and to estimate that this lot 
of machines is half finished and another nine-tenths com- 
pleted. This is usually safe guesswork, for the responsi- 
ble man cannot be safely contradicted and the chances are 
ten to one that there are no figures at hand to combat 
his conclusion. But if too many great mistakes in values 
are made, your business cbituary is likely to be in sight. 


FouNDATION FOR A RELIABLE INVENTORY 


The main foundation for a reliable inventory—some- 
thing that can be depended upon—is a good cost system— 
one that is not too laborious to operate or foolishly ex- 
pensive, but from which the manager can explain why 
this lot of finished articles cost exactly so much money, 
right down to a penny. 

In the inventory the grand total is the important thing. 
Taking it should be entirely a matter of bookkeeping by 
placing values on known quantities of finished and un- 
finished product. The cost system, if worthy of the name, 
shows just how much each piece of any consequence costs 
when complete or in any stage of production. With such 
costs it is an easy matter to arrive at values. 

The bookkeeping should also supply information in 
regard to all purchases, all improvements made during the 
year, the amount of depreciation, ete. 

The classification of raw material is not difficult. I 
would suggest that if you operate screw machines, you run 
thirty-day tests two or three months apart to give a 
basis for valuing screw-machine products. These tests 
should take into consideration material and labor costs, 
tools, oil, waste, scrap and in fact every item of expense 
in operating during the thirty-day period. Group the 
machines according to sizes, as those from 0 to 1 in., from 
1 to 2 in., from 2 to 3 in., from 3 to 4 in. and so on. At 
the end of the test you will know your entire production 
day by day, which can be easily expressed in hundreds of 
pounds per size class. It makes no particular difference 
what the shapes of the pieces are. With this information 
you can arrive at the actual pound cost. 

As a check and to create a sense of certainty, the second 
thirty-day test is used as a comparison. After both are 
finished you will have unit pound costs for the different 
kinds of finished and semifinished products. 


EconNoMICAL Metriuops iN TAKING INVENTORY 


When inventory time comes, if your plant is of a fair 
size and stocked with parts, you merely look up your 
classification of sizes, weigh the different quantities of 
material in the stockroom and at once arrive at a cost 
that is very close to the actual. The reason why I 
call particular attention to this method is because screw- 
machine products are produced in large quantities, great 
varieties and the individual piece price is small. Where 
there are hundreds of thousands of parts to be considered, 
some economical method of handling is necessary. 

In handling castings it is well enough to take the aver- 
age weight of five or six pieces and then count the lot, 
instead of weighing each individual piece. This method 
is an economy, as it does away with the handling of much 
material. 

Many shops have the expensive habit of weighing all 
the round, flat, square and hex. steel bars, even though 
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there may be 25 or 50 tons or more of each of them. 
A much simpler way is to measure the lengths. Hand- 
books give the weight per unit length. A little multi- 
plication gives the total weight. By following this method 
it is unnecessary to disturb a vast quantity of bar steel 
or even sheet steel. 

I recognize that many men think that an inventory is 
somewhat worthless and consider it a great annual burden. 
I also appreciate the fact that if you are carrying, say, 
$100,000 worth of material it may increase the expense of 
your cost system 100 per cent. to be able to state its true 
value down to a cent. If you are manufacturing a lot of 
50 standard machines on which the material and labor 
cost should figure about $300 apiece, and if your cost sys- 
tem gives it within $5 of this figure it is close enough. 
Suppose in one instance the system records one lot as 
costing $390 apiece and the next $395 apiece. What does 
it matter? A fluctuation of this amount does not affect 
the inventory very much. Thus a reasonable approxima- 
tion of this kind is another economical! method in figuring 
the inventory. 


DEPRECIATION AS A Factor In INVENTORY 


Do not minimize the fact that depreciation is a live 
factor in taking an inventory. If machines or tools do 
anything at all in your daily business, do they not in your 
estimation depreciate? If you think differently, think 
again. Don’t fool yourself. If you change the shape of a 
part you are manufacturing, necessitating new fixtures 
and tools, do not imagine that because the old fixtures 
may be used occasionally they have value. They are not 
actually worth much and should be considered value- 
less. We do not like to admit that age lessens the efli- 
ciency of many things we use, but it does. Veneration for 
things because of past performances has no proper place 
In an inventory. 

Some managers actually believe that obsolete drawings 
should be considered at nearly full value, by reason of 
the possibility of referring to them occasionally because of 
possible use when making repairs, and for other as fool- 
ish reasons. They cherish the thought that tracings that 
bring business troubles of the past vividly to mind are 
important. They may be important as history, but are 
valueless in the inventory. 

Patterns are often carefully laid away because an occa- 
sional casting for repairs may possibly be needed. While 
this may be so, they are not much of an asset. The best 
thing to do is to write them off completely, otherwise 
you are liable to have misleading amounts at inventory 
time. 

I could easily keep on pointing out nonsensical notions 
that are held in regard to inventory values. But facts 
are facts, and although it hurts to scrap tools, parts, 
machines, drawings and patterns that are really worthless 
and reduce the inventory, any other course is self-decep- 
tion. If you have $50 in your pocket, count it as often as 
you will and it still remains $50. If you have $100 
worth of merchandise and no more and aim to increase 
it through your anxiety for a large asset at inventory 
time, just stop and consider the perpetual-motion crank, 
who hopes, schemes and conjoles himself into the belief 
that he will finally be successful. Your efforts are no bet- 
ter than his. Banish the thought that you can get some- 
thing for nothing in your inventory. Do not increase its 
amount by imagining nonsensical values. 
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Metal-Working Machines in 
Austria-Hungary 


By Lupwic W. ScHMIDT 





SYNOPSIS 


the trade in machine tools of Austria-Hungary. 


An analysis showing the nature of 


Germany has always enjoyed the greater part of 
this extensive business. The prediction is made 
that there will be a great demand for machines 
during the rehabilitation period after the present 


war. 





Exports of metal-working machines from this country 
to Austria reached a value of $600,593 in the fiscal year 
i913 and suddenly dropped to $268,010 in the year fol- 
lowing. This, however, is only in keeping with the gen- 
eral tendency of the Austrian-Hungarian market during 
the years in question. 

Austria-Hlungary imported in 1912—a period which 
covers half of that given in the American 
1913—$2,700,000 worth of machine tools. In the follow- 
ing year, covering the second half of the American busi- 


reports of 


ness year 1913 and the first half of the business year 1914, 
she bought only $2,200,000 worth. This, as well as all 
the other European markets, has been suffering under the 
general depression prevalent during the latter part of 
1913 and the beginning of 1914, but the depression of the 
market was more pronounced in the dual monarchy in 
consequence of the unfortunate political position of the 
country. During the whole of the minor political dis- 
turbances which led up to the 
Austria-Hungary had been compelled to hold herself pre- 
pared for any emergency. Part of the army had been un- 
der mobilization practically all the time, and the commer- 
cial, as well as industrial, life of the country has suffered 
This has affected the industrial progress 
and the buying power of the nation. 


present European war 


( onsiderably. 


Generally speaking, Austria-Hungary has been a good 
inarket for machine tools. The country has healthy and 
energetic industries which, owing to the proximity of the 
undeveloped Balkans and also a part of the Orient, have 
paying markets within easy reach. Industrial develop- 
ment has made rapid progress all over the country and it 
has become one of the leading European producers of 
metal goods, exporting them over the whole world. 

This explains to some extent why Austria has been able 
to consume so much iron ore during the last few years. 
Iron production and importation, which were small in 
the beginning of the present century, have grown from 
3,662,000 to 5,240,000 tons, while imports increased 
from 2,332,000 tons in 1900 to 9,423,000 in 1913. At- 
tention is further drawn to the fact that while production 
und importation have grown, exports have become smaller 
and smaller and may vanish entirely if the country is un- 
able to keep up her former favorable progress after the 
restoration of peace. 

Railway extension has been responsible to a large extent 


for the increase in the demand for iron and steel: the car 


and locomotive builders have been fairly busy during the 
last few years. Austria has today seven car works—in 
Sanok, Gratz, Simmering, Kénigsfeld, Nesselsdorf, Stand- 
ing and Smichov—with a possible yearly output of 2000 


passenger and 20,000 freight cars. The actual out- 
put of those plants can be seen from the few figures here 
given: 
1900 1905 1910 1911 1912 
Passenger cars 9S4 349 813 759 1147 
Service cars 215 153 102 189 236 
Freight cars 5645 1448 3760 2336 4475 
not ob- 
Locomotives tainable 186 241 201 275 


The buying capacity of the Austria-Hungarian market, 
It is 
created by the industries occupied in the production of 


however, can hardly be judged by her large works. 


small metal articles, of which there are a large number 
in Austria-Hungary, several being of great importance. 
Unfortunately, statistics relating to this part of the Aus 
trian industry are indefinite and not always up to date. 
The manufacturer, however, intending to export to Aus 
tria may find valuable hints even in the few figures given 
in this article. At least they show what particular kind 
of inquiry may be expected or what kind of machine tools 
will have to be offered to be acceptable to the Austrian 
customer. 

Axles for railway cars and other vehicles are made 
There is, however, only one 
firm of importance, employing over 300 workmen. Small 
tools, on the other hand, are made by about 150 firms, 
some of them of great importance and all having a large 
market not only in Austria but over all Europe. Another 
important industry to which the attention of the exporter 
drawn is the sickles. 
There is a great demand for these in Austria-Hungary, 
as the formation of some parts of the country does not al- 
low the employment of good agricultural machines and 
the more old-fashioned This 
applies as well to the Balkan markets, which are largely 
supplied by Austrian Hollow 
kitchen utensils, in iron, tin and enamel, is made 


by about a dozen concerns. 


may be making of seythes and 


hand tools must be used. 


makers. ware, such as 
in large 
quantities. There is at least one concern employing more 
than 1500 men and a number employing about 1000 each. 
Iron furniture and safes should be mentioned, and atten 
tion is drawn to the lock makers, of whom there are many. 
Small metal products, needles, wire netting and nails, 
are represented, as well. 

The sewing-machine industry is not large, owing to the 
On 
there exist in Austria large agricultural 
The latter de- 
mands attention as it is young, but it has made good prog- 


fast-growing motor 


competition from Germany and the United States. 
the other hand, 
machinery and automobile industries, 


ress during the last few years. The 
business has been responsible in Austria for an increasing 
cemand for metal-working machines and machine tools. 

The Hungarian industries are not as large as the Aus 
trian. The reason for this is that Hungary does not 
offer as good opportunities for industrial development 
The country is still employed largely with agriculture. 

It is extremely difficult to get a clear view of the actual 
size of the Austria-Hungarian machine-tool business, es 
pecially the participation of the home industry in the 
market. Figures relating to the production of machine 
tools in Austria are—and this is practically the case in 
every country—enveloped in a haze, and only a guess can 
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be made. As this would be of no particular value to the 
reader, the attempt will not be made. On the other hand, 
« few figures compiled by the weli-known Austrian publi- 
cation, Compass, are given in the course of this article. 
The figures that follow give the number of the plants mak- 
ing machines, machine tools, ordinary tools and mechani- 
cal apparatus. They are interesting, as they allow an in- 
sight into the enormous increase this industry has made 


during the last 20 years. 


Year Shops Officials Workmen 
1895. ; R83 2160 15,661 
1900 1006 3069 61,035 
1902 1071 3118 57,250 
1903 1104 3179 56,742 
1904 1143 3194 58,370 
1905 1265 3423 62,161 
1906 1293 3744 69,122 
1907 1403 4035 76,819 
1908. ; 1456 $292 81.508 
1909. 1535 5279 81,023 
1910.. aie a 4421 83,940 
4? ee ee ee 1748 $437 85,219 
NN Sik 5 Sins Se anette egw a wie a aaa hw oie 1822 5787 91,794 


The great progress of the industry is further borne out 
hy the increase of the capitalization of these corporations. 
The attention of the reader is drawn to the relatively high 
dividends paid. 


NUMBER, CAPITALIZATION AND FINANCIAL RETURNS 
OF CORPORATIONS BUILDING MACHINERY 


Austria Per Cent. Per Cent 
No. of Con- of Income of Divi- 

Year tributors Capital on Capital dend Paid 
err , 38 $24,817,400 9.94 8.73 
1905 ros ‘ 14 28,505,200 9.61 8.28 
+.) : 69 47,904,000 13.50 10.49 
1911. eee 72 54,380,800 11.50 9.96 
i) ra 76 60,997,800 13.06 9.64 

Hungary 
eer 62 20,743,040 10.0 6.0 
1910... ; 97 26,530,500 13.8 7.8 
+.) eee : 109 28,572,500 13.8 8.0 
eee 118 32,780,000 12.5 8.0 


Austria imports considerably more metal-working ma- 
chines than she exports. This is explained by the fact 
that the industrial enterprise of the country is mostly 
employed in the making of the lighter class of metal 
coods, and that domestic metal-working machines have 
heen built especially for the purposes of the home indus- 
try. When the metal-working machine industry of Austria 
has been able to export, it has done so mostly to the Bal- 
kan states and Germany, although France has bought 
large quantities of metal-working machines and Russia 
and Italy have also been among the more prominent cus- 
tomers. Outside Europe, only this country is mentioned 
as an occasional small customer with Brazil and Egypt. 
A few machines have gone to Hamburg for export. The 
following figures show the size of the export business of 
metal-working machines done by Austria-Hungary dur- 
ing the last two years and the destination of the machines 
during the year 1913: 

EXPORTS OF THE METAL-WORKING MACHINES FROM AUSTRIA 
HUNGARY DURING 1913 


Total Total Total 
Weight Weight Weight 

Country in Tons Value’ in Tons Value in Tons Value 
Bulgaria 0.2 $4 11 $308 18 0 $414 
Cireece 0.6 = 16S 30.3 6,969 
Rumania Oe « 2,144 10 8s 180 0 6 138 
Servia 14 3% 445 pes . 
Turkey 0.2 § 62 06-4 168 57.0 © 13,110 
Belgium 0.3 w O68 6 6% 1,208 2 
Germany 35.8 + 13,256 75.4 2 21,112 159.4 « 36,662 
France 0.9 = 288 0.5 < 140 58.8 % 13,524 
Italy O.7 & 224 §é6 . 1,568 La 874 
Russia 64 2,048 31.8 = 8,848 115.1 id 26,473 
Switzerland 2.3. 736 1.2 & 336 74 = 1,702 
Norway = 15 ¢& 420 2 
Sweden ° as = 224 = 
Denmark Ol & 32 a 2 
Spain 04 gs 128 ba = 
liolland 03 & 96 x va 
England ~ <4 <= 372 © 
Brazil. 13 & 116 42 6 1,176 = 
Egypt a —_- 322 
United States 1.0 - 280 44 1012 
Hamburg for m 

export 17 176 1.5 345 
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Under such circumstances it appears that even if the 
Austrian metal-working machinery manufacturers ceased 
to export after the war owing to their full employment at 
home, the world market will not feel the loss of supply. 
No derangement of the foreign trade has been felt during 
the nine months since the Austrian frontiers were practic- 
ally closed to exports. 

Of great importance in the world market is the ques- 
tion, how far will Austria-Hungary be compelled to buy 
metal-working machines abroad after the restoration of 
peace 7 

From the imports as represented by the not very good 
hut fairly normal year 1913, it appears that Germany 
is far the largest exporter of machine tools into Austria- 
Hungary. However, this country is a good second. 

Germany sold $145,728 worth of metal-working ma- 
chines in the smallest classification. The only country 
which competes in this class is the United States, which 
supplied about $12,650 worth. Of machines in the second 
weight class 3913 were imported, Germany sending $358,- 
950 worth and this country $31,460; the total import 
value was $500,800. Among the other countries sending 
these lighter machines, only England need be mentioned, 
with a value of $4500. 

The same condition prevails in the class of medium- 
weight machines between one to two tons. Germany sup- 
plied $189,616 worth against $45,154 coming from this 
country. Germany supplied, further, $269,490 worth of 
machines in the next class—from two to five tons. In 
this class the United States sent $49,845 worth and Great 
Britain $12,000. Very important is the enormous trade 
done by Germany in the heaviest machines—weighing 
more than ten tons each. The amount for 1913 was more 
than $800,000. 

The market condition as it affects Germany, the United 
States and England is best explained in the following fig- 





ures : 
_ Germany United States Great Britain 
Weight, Weight, Weight, 

Weight Tons Value Tons Value Tons Value 
Below 400 Ib... 662.4 $145,728 57.5 $12,650 12.3 $2,706 
400 lb. to lton 1794.7 358,940 157.3 31,560 22.5 4,500 
l to 2 tons..... 1185.1 189,616 282.2 45,152 40.6 6,496 
2to 5tons..... 1796.6 269,490 332.3 49,845 80.0 12,000 
5 to 10 tons 1283.5 179,690 148.5 20,790 34.0 4,760 
More than 10 

tons . §816.2 814,268 206.5 28,910 201.6 28,224 
$1,957,732 $188,907 $58,686 


In addition to these individual figures, the totals for 
the different classes may be welcome. 

It may be noted in connection with those figures, taken 
from the official Austrian-Hungarian statistics, that the 
U.S. A. official statistics are putting a higher value on 
NUMBER, QUANTITY AND VALUE OF METAL-WORKING MACHINES 

IMPORTED INTO AUSTRIA DURING 1913 AND 1912 


Official 
Quantity Value 
Year Number in Tons per Ton Value 
Below 400 lb. 
1913 11,684 745.6 $220 $164,032 
1912 12,087 . 977.7 220 216,984 
400 Ib. to 1 ton 
1913... 3,913 2004 .0 200 400,800 
1912 4,523 2232.8 200 446,560 
1 to 2 tons 
1913 1,011 1517.2 160 242,752 
1912 1,232 1915.2 160 306,421 
2 to 5 tons 
1913 604 2236.6 150 335,490 
1912 851 2667.2 150 , 400,080 
5 to 10 tons 
1913 196 1490 3 140 208,642 
1912 302 2209.2 140 308,588 
More than 10 tons 
1913... 180 6304.1 140 882,574 
1912 217 7398.9 140 1,035,846 
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the trade in metal-working machinery and machine tools to be exceptionally bright. Nobody knows when that 
from this country to Austria. The American official will be, but it is already evident that Austria will be com 


figures are as follows: pelled to buy on a large scale to make up for the destruc 
1 " he oo vert oO yf : ‘ _ a 

yo 8 & EXPORTS TO AUSTRIA-HUNGARY tion from the present overtaxing of the machine equip 

mt af the s alread inte , R 

ae $268,010 1911 so37.152 ment of the country. A already pointed out, the indu 
1913 . tenes 600,593 = 1910 175,525 = trial activity of the country depends largely on the manu 
BOOS weseves wet 398,804 a i 
acture of small metal goods. Automatic machines and 


As in all the countries now at war, the outlook for tools will be more in demand after the war than before. 
American export of metal-working machines and machine as the shortening in the supply of labor will compel a 
tools to Austria after the cessation of hostilities seems larger recourse to mac hinery. 
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A Swiss Anitting-Machine Factory 


By Francis J. G. Revver 








he rectilinear knitting machine was invented in the 
SY NOPSIS—One does nol usually think of United States in 1866 by T. W. Lamb. Ile exhibited his 
Switzerland as a machine-manujacturing country machines at the “Exposition Universelle de Paris” 3 
and it ts a bit surprising to find such an extensive I867. It was there that Edward Dubied acquired the 
tertile-machine shop as that of Edward Dubied & right to the Lamb’s patent for the manufacture of the 
Co. It is also interesting to note thal they are rectilinear knitting machine. This he took to Couvet, 
building the original type of Lamb knitter, with, Switzerland, beginning operations the same year. 
of course, such modifications as are necessary for The rectilinear machine is st built afte ‘the Lamb's 
modern require nents, The sociological, or wel principle, but numerous improvements have been added, 
fare, work is also of terest. which have rendered it more practical and capable of 
meeting the exigencies of modern requirements in fine and 


The accompanying illustrations are due to the courtesy fancy knitting. 
of Edward Dubied & Co., Couvet, Switzerland, owner ol In Fig. 1 is shown a part of the engineering depart- 
one of the largest knitting-machine factories in the world. ment, where all the improvements and manufacturing 
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FIG. 1 ENGINEERING DRAWING ROOM OF LARGE SWISS PLANT 





This company also manufactures parts for bicycles, auto- methods are developed. This shows the type of drawing 
mobiles and small arms, as well as screws of all kinds, and table used, each of which is fitted with a parallel ruler. 
it has a world-wide reputation for automobile-tire rivets One of the rooms where the small hand-driven machines 
Other factories of the company are in both France and are assembled is shown in Fig. 2. This room is painted 
Germany. white, and the windows are fitted with plain glass to 
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FIG. 2. ASSEMBLING THE 
obtain the maximum light. The frames of the machines 
are conveniently placed on stands made with legs sim- 


Wooden tops 


between 


ilar to those used on some of the machines. 
complete the stands, as shown. The intervals 
the assembling stands permit the workmen to move with 
ease entirely around them. All along the benches and in 
front of the machine tools wooden platforms are laid on 
the concrete floor to prevent injury to pieces which may 
fall from the benches or machines. 

3 is shown the main erecting room for large 
the 


In Fig 
i. 


knitting. machines. Several machine tools are in 
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HAND-KNITTING MACHINES 


background, electric power and light being used exclu- 


sively. The construction is interesting from the shop 
viewpoint, especially the roof, including the skylights, 
and the gallery at the right. This shows the line-shaft 
construction and the industrial railway at the right, with 
its turntable just in front of the small car. 

The new National full-automatic circular knitting ma- 
chine used in the production of socks and stockings is 
shown in Fig. 4. 

In Fig. 5 is shown the large jig and drilling machine 
used to drill and ream all the holes in the frame of the 


KNITTING MACHINES 
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The jig fits ove! the machine 
It can be used 


new National machine. 
frame and is firmly secured by clamps. 
on five sides, first the top and then the four sides, thus 
producing every frame alike. The feet on each side and 
the holes for bushings are clearly shown. 


LOOKING AFTER EMPLOYEES 


The firm of Edward Dubied & Co. is particularly inter- 
ested in the welfare of its employees. (I can speak from 
experience, having been one of them in 1905 and 1906.) 


The employees receive medical attendance regardless of 
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children, provided the family is not broken up, receiv 
(1) the salary for four weeks after the death, if the work 
man dies during the first year of service with the com 
(2) the salary during eight weeks after the death, 
(3) the 


pany ; 
if it occur during the second year ol service: 
salary during 12 weeks after the death, if it occur during 
the third vear or later. 

This salary is based on the average earnings of the de- 
ceased during the last three months of his employment. 

The treatment of those who must undergo compulsory 
is also liberal. Each one who has been 


niliitary service 
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NATIONAL FULL AUTOMATIC 


MACHINE 


FIG. 4. NEW 


KNITTING 


the disease. 
a gratuity. 
occurred in the shop, they receive full pay. 


If they have to stay at home, they receiv 
If their absence is due to an accident which 
The shop 
cuployees, after 10 years of continuous service with the 
company, are given one week’s paid vacation each follow- 
ing year. After five years’ continuous service, they have 
the right to an annual gratuity, which is placed to their 
credit on a saving account with the “Banque Cantonale 
Neuchateloise.” 

In the year 1905, shower baths were built for the em- 
ployees and also a large dining room with electric heating 
devices to warm their lunches. There is also a reading 
room at their disposal. 

In case of the death of a workman (except such cases 
as come under civil responsibility), the widow or the 


—— 
FIG DRILLING AND BORING FIXTURE POR 

THE FRAME 
with the company continuously during two vears at the 
time he enters the military set ce is compensated as 


follows: 


1. To unmarried men and widowers without children, 
Il, frances per day. 

2. To married men without children, two francs per 
day. 

3. To married men or widowers with children, three 


francs per day. 


This is paid lor evel that the workman 


WOrKInNY day 


spends in military duty. 


moved by the highest 


Unquestionably this firm was ; 
principles in inaugurating these various employe benefits, 
but nevertheless the success of the business indicates that 
made to direct returns. 


liberal treatment can be pay in 
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Helical Slots Cut in a Lathe 


By Cuarues A. Trask 


Having to produce a number of sleeves as shown in 
Fig. 1, and no milling machine being available, the ques- 
tion as to how the 1144x114-in. helical slot was to be cut 
was solved in a somewhat unusual way. The sleeves were 
of 8-in. outside diameter and 5-in. bore. 

We first made the part shown at A in Fig. 2, the large 
end being bored to fit the outside diameter of the sleeves, 


while the longer section was bored 5 in. plus */,,, in. to 


= 





H 


Fig.2 


AND 2 FIXTURES FOR CUTTING A HELICAL 


FIGS. 1 


preclude the possibility of binding. <A helical slot was 
cut entirely through the wall of the longer section of Fig. 
2 as shown at B, this slot being finished by hand. 


Using a 20-in. lathe, we first laid the two pieces of 1x2- 
DETAILS OF THE OPERATION 


across the carriage between the 
Over the rear part of the 


steel hy 
cross-slide and the headstock. 
carriage and facing the operator we bolted an ordinary 
12x12-in. angle plate D, 5g-in. bolts being slipped into the 

The angle plate was 


in. cold-rolled 


carriage T-slot for this purpose. 
correctly aligned before the bolts were tightened. 

To the face of the angle plate and level with the lathe 
centers we bolted a flanged sleeve F that had been turned 
to 5-in. diameter to fit the bore of the sleeves. 

The sleeve F was then placed in position, the setscrews 
being tightened after the piece had been located with the 
15-in. hole in line with the end mill and a shouldered 
plug screwed into a hole that had been located and tapped 
into the side of the 5-in. sleeve, this plug going through 
{ the slot in A. 

. Another smaller angle plate was then bolted down on 
the parallel bars with the vertical face against the end of 


— 


cette F 


8 the long sleeve, as shown at G. 
The feed was easily obtained by using the bicycle chain 
H, one end of which was attached to one of the setscrews 
A. Passing under this the other end was attached to the 
tailstock spindle, and thus, by backing the spindle, A 
and F were rotated simultaneously and the slots produced 
at the rate of three per hour. 





> 
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SKill and Incorrect Work 
By H. D. Murpny 


The practice of making time studies of operations has 
often been assailed by the argument that the workman, 
having all his thinking done for him, becomes nothing 
more than a piece of mechanism. Working day after day 
at the same machine turning the same material tends to a 
similar result, and I am led to question the accuracy of a 
statement which T read a short time ago. This statement 
was to the effect that no man can develop his hand with- 

out developing his brain. The machine 
“ shop certainly proves this to be too 
broad a claim. 

As a result of some years spent in 
watching men work at ma- 
chines, I have reached the conclusion 
that an article can be made incorrectly 
with as much skill as correctly. By 
that I mean, the piece when finished 
may present a good appearance and 
bear every evidence of care in the mak- 


various 


ing and still be absolutely useless. The 
development of the hand is shown in 
the fact that every thread or drilling 
is perfect in itself; the lack of devel- 
opment of the brain, by the failure to 
follow the blueprint. As an_ illustra- 
tion of this sort of thing, Fig. 1 shows 
| an article as it should be, and Fig. 2 as 
Z | it was actually made by a workman who 
had had years of experience on just 
such work. 

When the lot was finished, there was 
absolutely no criticism as to the workmanship, but the 
articles were of no more use to us than so much paper. 
Had the job been special, we could have saved the day by 
enlarging the bore and making the plugs correspondingly 
large. But interchangeability was a necessity on account 
of the number of these bodies in service, the plugs being 
The above is but one 


LATHE 


carried in stock for repair orders. 





FIGS. 1 AND 2. HANDWORK WITHOUT BRAINWORK 
of a number of instances showing that the hand may be 
more highly developed than the brain. 

The human equation is still independent of any of the 
principles of scientific management and will probably 
remain so. 

3 

Spelter Production for the first six months of 1915 was 
207,634 tons from domestic ores and 8,898 tons from imported 
ores, a total of 216,530 tons as compared with 177,991 tons 
for the last half of 1914 and 175,058 tons for the first half. 
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Two Railroad-Shop Time- 
Saving Devices 


For the purpose of holding arch pipes in proper 
position while they are being rolled over at the sheet, 
devised. If 


been 


tubes, 


the contrivance shown in Fig. 1 has 


the pipes were straight, like boiler no such 


ee —, 
. oe as 
p=. a 


|| LUAedamencrs - 


a N a — : 


et 
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FIG. 1. CLAMP FOR HOLDING ARCH PIPE WHILE 
ROLLING ENDS 
precautions would be necessary, but as they are bent, 


it is important that they be held rigid to prevent turning 
into the wrong position. 

This tube holder is made of two plates, 44x7x44 in., 
drilled and with holes slotted out on one side, as shown. 
These plates are put on the pipes—one from the top and 





APRON WHILE COUPLING 
TO ENGINE 


DEVICE FOR HOLDING 


TENDER 


one from the bottom—and fastened together by two Y-in. 
bolts. The appliance is put on about the middle of the 
pipes at the big bend and so holds them easily. A slotted, 
movable plate is fitted to each end of the device, which 
is extended to touch the sides of the firebox to prevent 





any lateral motion. 
The device shown in Fig. 2 has proved very popular 
at all locomotive shops and engine houses where tried. 


Before the tender is attached to, or after it is detached 
from, the engine, the apron which is fastened or hinged 
to the tail-piece or center cab casting is always hanging 
down in the way of the workman. These little clamps 
used, slipped on 
Th 
hook on the end of the chain goes over the inside hand 
hold of the cab. 

the chain is ;%;-in. 


hold it up out of the way. Two are 


the back of the apron and the setscrew tightened. 


The clamps are of 44xl-in. iron, and 


JoseruH K. Lona 


Renovo, Penn. 


ef 


Making a Planer Plane Its 
Own Ways 


About twenty-five years ago our shop equipment i 


cluded an old 32-in. planer of unknown make and of 
As a its 
occasionally by careless machinists the ways were scored 


“architectural” design. consequence of use 
and cut so badly that little bearing surface remained 
When it to had 


planer large enough to take in the entire bed of the 


became necessary refinish them we no 
old planer, so were compelled to find some other way of 
doing the work. The design of the ways made possible 
the following method: 

The finished surfaces A and B on the top of the bed 
had been accurately finished when the original machine 
work was done on the ways, and were parallel with them. 


and 2B 


Pieces of iron were planed to fit the surfaces A 


DP» Ve 




















SECTION THROUGH TOP OF PLANER BED 


MAKING A PLANER PLANE ITS OWN WAYS 

and were attached to the bottom of the table, raising it 
Then the head 
was taken off the cross-rail and bolted to an angle plate 
of the table. A 


cleared the end of table, and the travel of the table was 


about in. from the original bearings. 


at one end tool was used which just 
adjusted so that the rack was nearly out of mesh with the 
large driving gear at the end of travel. It was then an 
easy matter to plane the ways for practically half the 
length of the bed. 

After this work was completed the angle 
head were moved to the opposite end of the table and 
the other half of the ways finished, the tool cutting on 
the return stroke of the table. A space about two inches 


long, which could not be reached because the ends of 


plate and 


rack were flush with ends of table, was afterward finished 
by hand. 
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This work gave the old planer a new lease on life, 
and was in continuous use until a few years ago, turning 
out work just as accurate as that produced on some of 
our more modern planers. 

H. H. FREEsE. 
Galion, Ohio. 


Repairing a Cracked Pump 
Runner 


A centrifugal pump runner was cracked through the 
boss in two places, as shown. This rendered it impossible 
to kev the shaft in place tightly, and the shape of the 
runner was such that bands could not be put on the 
outside of the boss. 

The was therefore bored out slightly and a 
right-hand thread cut in the bore. <A shaft was 
turned up, the runner end having a thread A to fit 


hole 
new 





REPAIRING A 


RUNNER 


CRACKED PUMP 
the bore of the runner and a shoulder B to bear against 
the runner The end was bored and a left-hand 
thread cut at C for the plug D. 

Now, when the runner is screwed on the shaft and the 
plug is screwed in, any rotary motion of the shaft in 
the runner makes it tighter. Thus, should the shaft 
turn in the driving direction, the thread A screws up 
and the shoulder B picks up the runner; while, if the 
shaft reverses, the plug D, having a left-hand thread, 
tightens in the same manner. 


face. 


H. K. ScHOLEFELD. 
Kailua, Kona, Hawaii. 


Trimming a Square Edge toa 
Radius 


In 1913, when 


instrument shop, we had a rush order for a small lot of 


| was superintendent of a surgical- 


3 a new type of speculum for a doctors’ convention, The 
i dies for the outer shell were partly made, but the 
; trimming dies had not been started. I first intended 
i trimming these with a forming tool in the turret, but 
iM found this impossible, as it would drag the shell out of 
of shape; so another method had to be tried. 


/ The outer edge had to be trimmed on an arc to fit 
a curved end plate, and as I scribed several of the shells 


: to the proper are it dawned on me that I ought to be able 
to trim these with a side facing tool. With this in mind 
; [ started in by makiny an arbor which would fit the 
{ turret lathe collet and also the punch over which these 
‘ . . » “way” 

square cups were formed. A general idea of this is shown 
in Fig. 2. Fig. 1 shows the shell before it was trimmed. 
! 
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Placing the shell over the punch, the arbor B is 
inserted in the lathe collet, and the ram C' in the turret 
forces the punch back so that the shell to be trimmed 
bears against the end of the collet. The side-facing tool 
D is then fed in by the cross-slide to a stop until the 
edge of the square cup is trimmed to the proper radius. 


























A 
fence te 
Arbor 8B e 
D 
Fig. 1 Fig. 2 
TRIMMING EDGE OF STAMPING 


By tripping the arbor out of the collet, taking off the 
trimmed shell and putting a rough shell in its place, 
it was possible to trim these very quickly, and the job 
was done to the entire satisfaction of all concerned. 
A. H. HynpMAN. 
Newton, Iowa. 
x 


Recutting Valve-Seat Threads 
on the Drill Press 
A 6-in. extra-heavy throttle valve on our 500-kw. Curtis 


Examination showed the 


The 


turbine developed a bad leak. 
leak to be between the valve proper and the seat. 
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6-IN. THROTTLE VALVE 


threaded portion was in such bad condition that rethread- 
ing Was necessary. 

Our 20-in. lathe would not swing the valve, so the drill 
press was resorted to, in the following manner: The valve 
was set up and a heavy boring bar used to clean out the 
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old thread. The bar was then removed and the end 
threaded for about 4 in., the thread being 12 per inch 
to correspond with that of the new seat. A 3-in. blind 
flange was then threaded to fit the bar. A 3-in. flanged 
tee was bolted to the base of the drill press, with the 
blind flange bolted to one end, all being central with the 
bar. The feed on the spindle was disconnected and the 
bar was entered in the flange a distance of about 1 in., 
to get the proper location of the tool which was of 5-in. 
square tool steel. 

A Rockford 26-in. press, with back gear, was used in 
connection with the above work, and an excellent thread 
resulted. 

While this method of doing such work is an impro 
vised one, the ready manner in which it was applied and 
the thoroughly satisfactory results suggest a more genera! 
application. 

E. B. Simpson. 


Waukegan, Ill. 


* 


Universal Grinding Fixture 
of Wide Range 


The illustration shows a universal grinding fixture for 
holding work mounted upon arbors with either tapered or 
straight shanks, and is used for grinding collars, cones, 
cups, reamers, milling cutters, drills and various other 
small tools. 

The base 


the table of the grinding machine. 


A when set to the desired angle is bolted to 
The key B fits in the 





UNIVERSAL GRINDING FIXTURE OF WIDE 


slots of the table, which in turn allows the base to swivel 
on the key through the medium of the pin C, 

By loosening the nut PD the carriage 2 may be 
at any desired angle for grinding and the screws F brought 


up into position and the nut D tightened, thereby clamp- 


set 


ing the carriage 2 in place. This adjustment enables 


the cutter to be ground to the proper angle, as the base 
and carriage may be set accordingly. 
KF. B. Evuiorr. 
Everett. Mass 


APPLICATION 
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Sheet-Metal Coiling Die 
For a number of years it has been the practice to spin 
the brass joint shown at A Fig. 1 onto the body of the 
horn. The coiling die shown in Fig. 2 now does the same 
job equally well and performs it in much less time 











Fig.t Fig.2 


FIGS. 1 AND 2 \ COILING DIE FOR SHEET METAL. 


that the die be of such construction 


opened to receive the horn and the 


lt was necessary 
that it 
securely locked preparatory to the ¢ oiling operation. 


could he 


The part A is screwed and doweled securely to the east 
bolster, while RB 


hinge C. The screw in this hinge is a 


iron swings on th 


good fit and strong enough to stand thi 


strain it must bear when the die is in 
operation. The seat D for the di 
proper was machined while A and / 


were held in the correct position by a 
plug on the hinges. 

After machining the die to size and 
shape it was tried out to see if it per 
formed its functions satisfactorily. A 
it was impossible to insert a horn into 
the die, a prece of wire of the propel 
size was bent to shape and used as a 
When the dic 
it was slotted 


substitute for the horn. 
proved to be satistactory 
shown, or about 


the 


almost through as 
0.010 in. the 


nie (’. 


from top of 
The piece was then hardened and easily 
split. 

In operating, the die is opened to re 
ceive the horn, closed, the pin dropped 
the lock and tapped lightly, th 

brass joint laid in place and the press 
tripped. A light tap on the bottom of the pin causes it to 
jump out of the lock, The pin was 
fastened to the bolster by 
operator the trouble of laying it aside while handling th 


into 


releasing the horn. 
a short chain, thus saving tle 


horns, and when he wanted it to lock the die he always 
found it in the same place at the end of the chain, 
While the rapidity of this operation is its special fea 
ture, the work is eminently satisfactory. 
R. A. Gustave. 
Newark, N. J 








A Coil-Spring Winder 


The illustration Fig. 1 shows a device for winding coil 


-prings. ‘The tool is not self-feeding but is used 


connection with the lead screw to give the springs the 
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FIG. 1. THE DEVICE IN OPERATION 


desired pitch. The stationary part of the winder fastens 
on the tool post and is provided with a V-groove in 
front to take any size of rod and thus act as a bearing 
while the spring is being wound. he wire passes through 


Swive/ Head 








1 Oe 
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DETAILS OF THE HEAD 


FIG. 2 


1 swivel box, Fig. 2 at A. 


size of rod used. To get the required tension on the wire 
an eccentric lever B is provided, which in turn presses 
between which the wire 


down on two friction blocks (, 


is held. 


JOSEPH VILLIGER. 


Dixon, Ill. 


- 


Gearing Lathe To Cut Freak 


Fractional Threads 


threads per inch. 





multiplied by 1.273 would equal a whole number. 


| found that 1.273 & 22 equals 28.006. Dropping the 

0.006 gives 1.273: 6:: 28: 131.97. Calling the large gear 
132 makes the thread cut by this combination 1.2727, 
stead of 1.273, near enough m almost any ease. So 
used 28 and 66 gears, using a 2 to 1 compound. 

: This thread was used on worm for training 7-in. guns. 


GEORGE R. REN FREE. 


Philadelphia, Penn. 


This turns freely in the 
stationary part and is self-adjusting, according to the 


I recently had occasion to gear up a lathe to cut 1.273 
The lead screw of the lathe equaled 
six threads per inch, which gave a ratio of 1.273 to 6. 

I first found by trial multiplications a number that 
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Speed-Reducing Problem 


The large drum A was mounted on the lineshaft B, 
which drove the lathe countershaft and also countershaft 
(. The end # was the source of power. The problem 
was to get A turned down without dismounting it. 

A piece of cold-rolled stock was chucked and the end 
allowed to overhang the lathe, as shown, with a steady- 




















SPEED-REDUCING DEVICE 


rest supporting that end. A split pulley F clamped on 
the outboard end just lined up with countershaft C. 
The whole arrangement was then belted up as shown, the 
bolts being slipped out of the lineshaft coupling D. The 
lathe was run back-geared, thus acting merely as a 
speed-reducing device. A planer crossrail bolted to the 
rafters was used in turning the drum. 
H. K. SCHOLEFELD. 
Kailua, Kona, Hawaii. 
% 


Oval-Body Taper Reamer 


We had several holes to bore out taper 111% in. long, 
taper of from 534 to 434 in. diameter. It was necessary 
for the holes to be parallel to another hole in the forging, 
and unfortunately we could not swing the pieces in the 
boring mill. : 

The reamer was made as shown, one end fitting in 
the spindle of the horizontal boring mill, the other end 
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ONE-BLADED TAPER REAMER 


in the outboard post. The hole was previously bored out. 
Only one blade was inserted in the reamer, and a 
block of hardwood was forced in to the other slot. The 
body of the reamer was not round, but oval as shown. 
The result was a smooth and straight hole, and a quick 
ob. There was no trouble from reamer-gouging. 
JOHN WILKINSON. 
Wilmington, Del. 


Fy 3 
Marking BlanKing Dies 

When marking blanking dies it is very difficult to put 
a thin coat of prussian blue on the template and get a 
eood impression in the die. We found that by rubbing 
an indelible blue pencil on the edge of the template a 
neat line and better impression was obtained in the die. 

E. Kern. 
Long Island City, N. Y. 
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Machinist Instruction in the 
Public-School System 


I am prompted to enter the discussion of Messrs. 
Tolman and Heald on pages 159 and 341. There are 
two things that interest me: To what extent are we to 
commercialize the school shop, or to what extent the 
school turn out commercial articles? To what extent 
should chipping be taught in the machine shop? 

There is no doubt in my mind that everything—both 
the boy and the work—produced should be of commercial 
value and not a scrap-heap product, but in a few cases 
the commercial article seems to predominate and the 
boy is a secondary consideration. The aim of the in- 
structor should not be to produce an article, but to make 
an all-around machinist out of the boy. 

In one case the boy loses interest because he sees no 
value in his work when it is finished. There is a lack 
of incentive to do good work when he does not see his 
work put to actual use. In the other case we have the 
lesser evil. The boy learns to do a few things well, for 
the tendency is to keep him too long on the one job 
because of his growing ability to do that job. He soon 
finds that he is doing jobs instead of learning principles 
in machine-shop practice. He is not given new work and 
new principles because there are still many articles in 
the last lot to be finished. This is very good for trade 
schools where plenty of time can be given to practice, 
but high schools can hardly afford the time. 

There is, however, a happy medium between these two 
extremes, where the instructor teaches machine-shop 
principles instead of machine-shop jobs. Here the in- 
structor formulates a complete list of machine-shop 
principles, grading them not only according to the laws 
and principles of pedagogy, but also according to their 
use in the trade by putting the most commonly used 
principles among the first to be taught. Taking screw 
cutting on an engine lathe as an example, the natural 
tendency would be to follow instruction in single-thread 
cutting with instruction in double- and _ triple-thread 
cutting ; but owing to the small use of the latter it would 
seem better to leave this until later in the course. Apply 
these principles according to their use in the trade. These 
principles should then be carried out by the use of a 
well-arranged series of commercial articles, although it 
is sometimes difficult to find a satisfactory article. 

I do not wonder at Mr. Heald’s difficulty in finding a 
suitable job for the hammer and chisel. A great deal 
of hammer-and-chisel work is swallowed up in the work 
of the machine tool. I have known schools where boys 
chipped and filed the eye in a hammer, the slot in a 
tool post, keyways in pulleys, ete. I also know of an 
engineering college that has gone so far out of its way 
as to chip and file the face on a slide valve for a steam 
engine. It is readily seen that any of these jobs may 
be done easier, quicker and better on the machine tool ; 
and is it not this easier, quicker and better method 





Discussion of Previous Question 
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we should study if we are going to meet the needs of the 
manufacturers and fit the boy to earn a living? Industries 
are not paying machinists for their antiquated knowledge 
of machine-shop practice. 

If we take a survey of the machine industries we find 
the hammer and chisel used to such a small extent that it 
does not warrant more than a demonstration in the class. 
The very fact that it is difficult to find an exercise for 
I think 


chipping is evidence that there is little use for it. 
as the 


more time should be given to filing and scraping, 
machine tool has taken little part in these operations yet. 
We are adding two new scraping exercises to our course. 
One is a slide valve, and the other is a small surface plate. 
Both of these also serve as shaper jobs. 
Aubrey C, DayMan, 
Instructor in Machine Shop Practice, 
Buffalo Technical High School. 
Buffalo, N. Y. 


— 
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Attitude of Employers Toward 
Military Training 


The editorial on the “Attitude of Employers Toward 
Military Training” on page 566 falls into the same error 
as most of the other articles that have appeared on this 
subject. 

The requisite military training is only obtainable by 
membership in the various State Guards. This involves 
something more than a week or two at camp. For the 
Pennsylvania R.R. or the Packard Motor Car Co. to 
arrange for such leaves of absence is not enough. The 
scheduling of the work in shop or office so as to take 
care of absences of known duration and at stated times 
is a simple matter. The demands of military service, 
however, include at least one drill night a week for about 
six months in the year. There are, in addition to these 
company drills, three or four battalion and regimental 
reviews. These are generally called on short notice, and 
in many cases the separate companies have to assemble 
at an early hour, say about 6:30 in the evening, and 
proceed to the armory which is situated in a neighboring 
city. This arrangement is necessary as it is impos- 
sible to recruit an entire regiment in the smaller cities; 
therefore the additional companies are located in near- 
The employees are compelled to quit work 
and the 
employer, being subject to the annoyance of having tle 
routine upset, is inclined to characterize the whole Na- 
tional Guard procedure as a nuisance. In fact, it does 
seem that its orders are issued without due regard either 


by towns. 
before closing time for these special occasions; 


to the employee’s or the employer’s convenience. 

Furthermore, many a young man hesitates to obligate 
himself to attendance at these weekly drills, as they are 
very arduous. For the office man this exercise should 
be beneficial, but for the mechanic it is simply a con- 
tinuation of the physical effort which he has been put- 
ting forth all day. 
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If the employers will act practically as a unit in this 
ew proposition to permit the employee to perform his 
tour at camp without loss of pay, the winter drills can 
be held less frequently and just as good training result 
therefrom. It is just because so many mén are unable 
to get continuous military instruction during camp week 
that the National Guard officials find it necessary to 
crowd as many drills into the balance of the year as 
possible. 

With an experience of about ten years in the guard, I 
am of the opinion that this matter cannot be satisfac- 
torily adjusted in a day. Not only should the employer 
adopt a more liberal attitude toward his own and_ his 
employee’s obligation to perform military service, but 
the commanding officers should modify somewhat this 
service so that it will be less of a burden and more of 
an attraction. The heads of the industrial and the muli- 
tary organizations should get together. 

H. D. Munrpity. 

Jersey City, N. J. 


¥ 


Electric Arc Welding as a 
Practical Shop Method 


The editorial on page 521 on “Electric Are Welding 
as a Practical Shop Method” is very timely. There are 
in the second paragraph of this article three words to 
which I would like to see the greatest possible emphasis 
viven. These words are “when rightly applied.” 

A process that presents such possibilities of economy 
in the reclaiming of defective castings, in the repairing 
of broken parts, in manufacturing and in various im- 
portant lines is exceedingly liable to be misused, because 
of the lack of knowledge on the part of the user as to 
what actually occurs during the process. 

It is quite customary to use pure Norway-iron wire for 
welding all kinds of steel and iron, either in the shape 
of castings, forgings, sheets or bars. It is evident that 
if this is done the finished work will not be homogeneous 
unless it is also of pure iron. Now, in many cases this 
makes no difference. In other cases it does, and good 
judgment should be used as to whether the finished 
weld will give satisfactory service. The principal diffi- 
culty, however, in the use of electric arc or flame welding 
is the tremendous change in the structure and the physical 
properties of the piece welded, under ordinary circwm- 
stances. In many cases this change Is so great as to 
seriously affect the strength of the part welded. As 
an extreme instance of what may occur, it is well known 
that the high physical qualities of alloy steels, such as 
nickel steel, vanadium steel, chrome-nickel steel, are due 
ulmost entirely to the heat-treatment they receive, and if 
such heat-treatment is either not applied or incorrectly 
applied, the results obtained are no better than from 
ordinary medium-carbon steel. The same thing is true 
of ordinary high-carbon. steel. 

If a piece of heat-treated steel, the structure of which 
has been refined and the maximum strength obtained by 
heat treatment, is welded, it is evident that the heat 
employed to do the welding has destroyed the elfect of 
the original heat-treatment, also the effect of the forging 
or rolling to which it has been subjected. 

Again, if wrought-iron wire is used to make a weld, 


ir is evident that no heat-treatment can produce in. the 
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weld the same structure or physical properties as in the 
original piece. It is not generally known in welding shops 
that such changes in the structure and physical properties 
are caused by welding, and the reasons therefor are still 
less Known and appreciated. 

In view of the tremendous increase in the use of these 
two methods of joining metal parts, it seems that the 
time is ripe for calling attention to the necessity of ap- 
plying welding processes only where proper results can 
he anticipated. In the instance quoted, no heat-treatment 
equipment, however accurate and complete, will produce 
satisfactory results, and few shops if any have any 
facilities whatever for heat-treating welded parts. 

It is to be hoped that responsible technical papers will 
lend their aid toward the proper use of welding, and that 
they will equally protest against the improper, and at 
times criminal, abuse of the process, 

S. W. 21 0LLeEr. 

Rochester, N.Y. 


Wasted Intervals in Small Shop 

Having read with interest the article on page 981, 
Vol. 42, on the subject of wasted intervals [ would like 
to present another view of the subject, where the loss of 
time is the result of a fault m machine design. 

In running a lathe vou are required now and then to 
remove the compound rest so that some other attachment 
can be bolted solid to the cross-slide. Removing the 
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ONE OF THE “INTERVAL CONSUMERS” 


compound rest is accomplished by loosening two nuts and 
is a very simple job. But luck must be with you when 
it comes to replacing the compound rest shown in the 
illustration. 

The nuts must first be placed inside the cireular 
recesses; the rest must then be blocked up or held level 
so that the nuts will start on the bolts. This usually 
requires a bit of poking and coaxing so as to get the 
nuts right over the bolts. 

It would appear that much trouble could be avoided 
by having the slots set forward or by giving the compound 
enough movement so that the nuts can be placed in over 
the bolts after the rest has been placed where it belongs 
on the slide. At any rate why not use a counterbored 
nut that would readily locate itself on the bolt? 

C. ANDERSON. 

Worcester, Mass. 

x 

Iron and Steel Castings may be made of steel, malleable 
iron or cast iron. Though there are a number of trade names 
for particular sorts of metal sold in the form of castings, 
yet all belong to one of these three classes—which have 
distinctive properties—are manufactured by different processes 
and have different fields of usefulness. For instance, “semi- 
steel,” “gun-iron” or “wrought-iron” castings are but special 
sorts of castings—the first two of gray iron, the last of 


steel castings. 
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Universal Profile Grinder 





irreq- 


SYNOPSIS 
ular-shaped cutters for metal. 


A profile grinder for sinale. 
Its 


a narrow-edqed formed-whe el SHA pH d hy an eccen- 


features are 


tric truing device and two parallel motion tables, 


one carrying the cutter, the other the guiding 


lemplate. 





The illustration, Fig. 1, shows a profile grinder made 
by the Fischer Machine Co., Philadelphia, Penn. 

These machines are made in two types, plain and 
They are cle- 
signed to grind the irregular-formed turning tools such 


universal, the one shown being the latter. 


as are used in the machining of tire molds, car wheels 
(tire chills), the flat tool for the relieving of formed 
milling cutters and irregular shapes designated for boring 
and turret machines. The bed 
tional box type, suitably ribbed for strength and solidity. 

On the table A is clamped the master form. This 
table is not adjustable, but is retary. The second table 
B is both adjustable and rotary. Disks are mounted 
at the lower part of each table and connected by links. 
These links operate on hardened pins working in hardened 


is made in the conven- 


bushings forced in the disks. 

The adjustment of table B for cross-feed is obtained by 
the handle C. This handle is fastened to an eccentric disk 
that enables the table to be adjusted 4g in. Graduations 
These 


enable the operator to adjust the table to thousandths 


are placed on the face of the table as shown. 


of an inch, a pemter on the handle being provided to 
show these positions. 

The motion of the two is controlled by 
after the clamps D are loosened. The table B ix raised 
to suit the thickness of stock being ground, also to obtain 
any desired clearance, by the handle # operating through 


tables hand 


a worm, wormwheel, pinion and rack, the last being part 
of the vertical spindle. The table has 1-in. vertical adjust- 
ment. The spindle may then be locked in any position 
with the clamp handle F. 

The longtitudinal feed of the machine is obtained with 
the handwheel G, operating through a 4-per inch thread 
and nut. The cross-feed is controlled by the handle //, 
which operates a pinion and rack attached to the head. 


The spindle of the head is made of heat-treated and 
ground chrome-nickel steel and runs in special bronze 
tapered bearings to take up for wear, thrust bearings 
being also provided. 

Two shapes of erinding wheels are furnished, one ly, 
circle and the other ly in conical circle, These conform 


——— 

















FIG. 1 UNIVERSAL PROFILE-GRINDING MACHINE 


The 


to the guide pin or former used in the machine 


spindle is designed to revolve at 1.950 r.p.m. 


} 


supplied with 


A diamond-point truing device J, the 


machine, is operated by an eccentric base when truing 


the sides of the small wheel. The screw for holding the 


diamond point is adjusted when truing the two sides 
ot the wheels, a vave blo k heme pre ided to set them 
in the correct position for the truing operation, 





























FIG. 2 SETTING THE MASTER GAGE 


POSITION READY 


GRINDING 
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Success in grinding a true shape hinges on the radius 
of the wheel corresponding with that of the former pin, 
and this is well taken care of by means of the truing 
device set with a diamond point, cutting a perfect radius 
and made adjustable to conform with the two different- 
radius wheels which are furnished with the machine, of 
1% and % in. diameter of circle, and wherever possible, 
the use of one larger wheel is recommended. 

ProriLe MILLER AcTION 

The action is somewhat similar to that of a profile 
miller. In Fig. 2 is shown the method used for setting 
the master gage and form to be ground. The three 
pins A on the gage are used to set the master gage, which 
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Cutting Aluminum Rapidly on 
a Buzz Planer 


EprrortAL CorrEsPONDENCE 


One of the most striking innovations seen in a ma- 
chine shop in many years is the use of a buzz planer 
for surfacing the aluminum oil pans which go under 
the engine crank case of a Curtiss aéroplane motor. This 
was not done simply to try a revolutionary stunt but 
to solve a problem not easily met in any other way. 

There were 150 crank cases or oil pans to surface, and 
the walls were only 144 in. thick—very light to hold in 
an ordinary fixture so as to withstand the stresses of 




















FIG. 4. DETAILS OF THE TRUING DEVICE 


is placed on the table and clamped down. The gage is 
then placed on the table B (locating pins insuring the 
required accuracy) in a similar position and the former 
to be ground is placed against the gage pins. This 
former-plate is then fastened down, being in a relative 
position to the master gage. A view of the machine with 
the former and master set in position ready for the 
grinding operation is shown in Fig. 3. 

As the two tables operate in unison and as the former 
pin follows the master gage, the wheel follows a similar 
custom when grinding the former. Should it be desired 
to remove more stock, the adjustment is obtained by the 


lever A on the table, as described. 


TooL-GRINDING CONVENIENCES 


In the universal machine the table for holding the 
tool to be ground and the table holding the master form 
are both rotary, moving relatively in a fixed radius, 
permitting the tool to be ground on three sides and 
giving the right degree of clearance on the’ cutting tool. 

In the plain machine the table is stationary and can 
be used only for grinding shapes that require but one 
setting. 

Details of the truing device are shown in Fig. 4. The 
link motion A, with the slot at the end operating over a 
pin attached to the head B, enables the side of the wheel 
to be ground radially as the diameter is reduced by truing. 

The gage C, which is made with the setting ends 
different, is used against the finished pad D to assist in 
truing the two types of wheels. The diamond is fed 
across with the knob wheel EF when truing the radial 
sides. When truing the end of the wheel the device is 
swung around on its center with the handle F. 

Some of the forms that may be ground on these 
machines are shown in Fig. 5, that at A being ground on 
the plain machine and those at B and C on the universal. 
Other applications will suggest themselves. 


FIG. 6, FORMS OF TOOLS GROUND 


clamping and cutting without distortion. So the buzz 
planer was tried, which produced excellent results. 
The method shown in the illustration proved very sat- 
isfactory, and although it required from six to eight cuts 
to remove the ;'y in. of metal necessary the average time 

















SURFACING CRANK CASES ON A BUZZ PLANER 


for each casting was less than 10 min. This and the 
fact that there was no expense for fixtures made it a 
low-cost operation. 

The whole lot of 150 pans was surfaced in this way, 
the regular buzz-planer knives surfacing an average of 
35 oil pans between each sharpening of the knives, which 
left a good surface on the pans. 

The foregoing method was used in the shop of the 
Herschell-Spillman Co., North Tonawanda, N. Y., and 
should suggest further possibilities, 
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New York’s August Export of 
Metal-WorKking Machinery 


The exports of metal-working machinery from the port 
of New York for the month of August totaled $2,882,161. 
The countries taking more than $10,000 worth each are: 
France, Italy, Netherlands, European Russia, Spain, 
Sweden, Switzerland, England, Scotland, Cuba, Chile, 
Dutch East Indies and Austria. This shows a much 
wider distribution than in any preceding month of this 
calendar year. Yet the great bulk of the shipments 
went to France, England and Russia, thus keeping in 
step with the records of past months. The detailed 
schedule of the shipments to all countries follows: 


Denmark. . $921 Cuba $12,128 
France. . 587,131 Santo Domingo 231 
Greece... 1,520 Argentina 5,745 
rs 74,747 Brazil 328 
Netherlands 51,976 Chile 10,502 
Norway.... 3,669 Colombia 234 
Portugal. 64 Peru 153 
European Russia. 644,138 Uruguay 418 
Spain.... 35,296 British India 3,503 
Sweden 15,779 Dutch East Indies... 13,207 
Switzerland 199,750 Japan 3,753 
England 1,348,199 Austria 18,135 
Scotland. 18,579 New Zealand. 3,768 
Guatemala. 899 Philippines. . 1,782 
Honduras. 319 British South Africa... 3,876 
Nicaragua 80 Madagascar. : 60 
Panama. 1,250 ——_—_- 
Salvador 118 Total. 2,882,161 
Mexico 83 
ra 


Shortsightedness of Some 
Machinery Builders 


One spoiled egg will ruin a pudding. One case of small- 
pox will bring quarantine on a town. One screw, rightly 
or wrongly, may decide the quality of thousands of others. 
To gain a knowledge of quantity all the parts of a lot, 
or all the members of a group of men, must pass in re- 
view. But quality may be decided by a very few or even 
a single individual, and unfortunately such decisions may 
be far from representing the average if a poor specimen is 
selected for inspection. 

This principle applies in judging business practices 
as in all else, and the more remote the one who judges 
from the one who acts, the greater is the danger of harm- 
ful results from improper general opinions. Today this 
danger is real and continual in respect to the business re- 
lations of European buyers and American builders of ma- 
chinery. Unpleasant statements are being made in regard 
to isolated instances of American business practice. Some 
of these are: 

Failure to notify a foreign purchaser, when he made 
his contract, of a previous unexpired option that if exer- 
cised would prevent fulfilling the contract. As a matter 
of fact, the option was exercised and the contract broken. 

Accepting orders for machines and, when the delivery 
dates arrived four or five months later, writing to the for- 
eign buyer that they would not be furnished, as a decision 
had been reached not to make any more of those particular 
kinds and sizes at this time. 
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Selling and 
when a prior foreign dealer’s order was only partly filled 


shipping to a competing foreign deale: 


and delivery on it overdue. 

Breaking of delivery promises, which means that ma- 
chines are now being shipped in some cases three and four 
months late. 

Some justification for the last-mentioned practice can 
be found. Many machinery builders of the United States 
are working under a pressure that they never before ex- 
perienced. Conditions of manufacture have arisen in the 
last few months which could not have been foreseen six 
months or a year ago, when n.any orders were accepted. 
But no justification can be found for the first three prac- 
The sins of the few are often visited on the many. 
These isolated.instances may have a most harmful reaction 


tices. 


on the foreign business of American machinery builders. 
It is not expected that these unfortunate results will come 
at once, for just now Europe—that is, the Allies—must 
have American machinery. They are not in a position to 
choose. They face an overpowering necessity; but it is 
axiomatic that times will change. 

If the present records of foreign shipments of machines 
continue for the next three months this calendar year will 
show totals of some classes far beyond anything that has 
ever been known before. The total for machine tools alone 
may easily reach $40,000,000 
five 


a sum three times that o! 
the average for the last This volume indi 
cates the large number of persons abroad whose business 
is vitally influenced by American machinery. Thus, any 
general opinion that may be spread in regard to our busi- 
ness practices will have a more far-reaching effect than if 


years. 


the volume was merely normal. 
Among the — llied contracts are being taken 
and promises made for the production of munitions of war 


nations, 


based partly on promises to receive American machinery 
on specified dates. In some cases important guarantees 
upon such deliveries. The Machinist 
has reliable information that one European government is 


carefully tabulating a record of the instances where a fail- 


hinge American 


ure to receive American machinery on dates promised is 
the reason for failure to supply munitions of war on con- 
tract time. 

By and by American machinery builders will have to 
face the competition of a number of European nations 
in the foreign markets of the world. Is it not shortsight- 
edness on the part of a few to destroy not only their own 
business reputation, but to impair that of one of the great 
est industries of this country ? 


Oil-Film Lubrication of 
Worm Gearing 


In Vol. 38 (1913), p. 77, the American Machinis/ 
pointed out that the essential problem in worm-gear de- 
sign is a heat problem. Attention was also called to the 
fact that there is a close parallel between worm-gear ani 
journal-bearing design. 
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These views have received surprisingly complete con- 
firmation in a paper recently presented to the British 
Institution of Automobile Engineers by F. W. Lanchester, 
based upon a lengthy 
worm gears conducted by representatives of the National 
Physical Laboratory under the direction of Dr. R. T. 
Glazebrook. The author devotes a number of paragraphs 
to the matter of lubrication, emphasizing the need of 
establishing and maintaining an oil film. In the follow- 
ing qnotéd paragraph if we should substitute “journal 
hearings” for “worm gears,” “journal” for “worm” and 


sentence would express a 


The 


“hearing” for “wheel,” the 
well-recognized principle in journal-bearing design. 
quotation is: 

“The efficiency of the worm gear itself should depend 
entirely on the condition of the oil film between the worm 
and the wheel, and the value should remain sensibly con- 
stant as long as this film is perfect.” 

The best of the published matter on journal-bearing 
design presented during the last ten years has emphasized 
the need of establishing and maintaining an oil film. <A 
recognition of this has brought about many refinements 
in methods of lubricating machinery. Forced and flood 
iubrication are no longer restricted to prime movers. We 
find them employed on many classes of machinery, in- 
cluding machine tools. Greater care is being used than 
ever before in the selection of an oil for the specific duty 
it is to perform. The old attitude of the shop that seemed 
to believe that a little tobacco juice squirted at an oil 
hole was a sufficient attempt at oiling is happily disap- 
pearing, 

It is possible that we are entering upon a period in 
worm-gear design which will travel along a similar road. 
Ten or even five years hence as much attention may be 
paid to the means for establishing and maintaining oil 
films on worm gears as is now paid to the establishing 
of oil films in journal bearings. By the same token, as 
much care mia he exercised in the selection of the oil to 
he put into worm-gear cases as is now spent in picking 
out an oil to enter the lubricating system of a highly 
developed machine, 

To indicate the progress already made by Mr. 


chester, and to bring forward some.useful factors for the 


Lan- 


designer, the following quotations have been selected : 

“However, efficiency tests at heavy loads show clearly 
that the oil film is still intact and as perfect as ever. Ef- 
liciencies at extreme load still reach 96 per cent. or there- 
abouts, corresponding to a coefficient of friction of only 2 
per cent. It,is quite evident, therefore, that the oil film 
is, under these conditions, still intact, and supporting a 
pressure suflicient to crush the bronze itself. This is cer- 
tainly an astonishing result. It means that the pressures 
transmitted by an oil film under the conditions in which a 
lubricant is used in worm gearing are about 100 times as 
vreat as is deemed good practice in the lubrication of a 
plain journal, Such results appear to call for a thorough 
investigation of the circumstances under which lubricants 
are commonly employed in journal bearings. 

“A third fact brought out is the great variation in ef- 
ficiency due to differences in the lubricant employed. 
This is clearly exemplified im curves, 

The two upper curves are typical of oils of animal or vege- 
table origin. The lower curves represent results obtained 


mineral oils. ‘I main conelusions to be drawn 


irom 
(apart from indications as to the 


suitability of the lu- 
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(1) That in general mineral oils are in- 
(2) that the Viscosity 


bricants) are: 
ferior to animal or vegetable oils; 
of the oil is little or no guide in the selection of an oil 
for the purpose in question; (3) that the efficiency may 
be lowered by the presence of too much lubricant in the 
gear box. 

“A fourth fact brought out is that the best efficiencies 
are obtained with a certain perceptible tooth clearance ; 
the said best clearance in an ordinary motor-car gear ap- 
pears to be about '/,, in. (somewhat less than 144 mm.). 

“Lastly, it may be noted that the heavier loads are car- 
ried with the best results at high speeds of revolution.” 

It is further possible that in the same way in which 
journal-bearing design and lubrication have affected other 
types of bearings—particularly the sliding thrust—so an 
increased knowledge of the importance of the lubrication 
of worm gearing on the part of designers may affect other 
types of gears. It is readily conceivable that the operation 
of spiral, helical and herringbone gears may be materially 
influenced by the degree and quality of lubrication. From 
the nature of the contact in spurs and bevels this may 
not be of so much importance; but in any event it ap- 
parently is worthy of investigation and study. 


* 
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Cutting Aluminum Castings on 
a Buzz Planer 


Year after year cutting speeds have been increased un- 
til this has become perhaps the most striking develop- 
ment in modern machine manufacture. Where speeds of 
from 20 to 25 ft. on mild steel prevailed a quarter of a 
century ago, from 70 to 100 ; 
and there are many records of even much higher speeds. 

Aluminum has afforded opportunities for many experi- 
ments in high-speed cutting, the limiting factor often be- 
ing the ability to hold the work without distortion so as 
In a number of cases 150-ft. 


ft. are now very common 


to stand the cutting stress. 
cutting speed for aluminum is being regularly used, and 
while this has by no means been considered as the limit 
of the cutting tool other factors have seemed to make it 
about the outside figure. 

The experiment by the Ilerschell-Spillman Co., illus- 
trated on page 696, is an Interesting attempt to get away 
from the clamping difficulty on light castings. Here is 
the ideal toward which many have looked for some time, 
namely the cutting of metal in much the same way as wood 
is now cut. 

In the experiment mentioned an ordinary buzz planer 
is used on aluminum castings and by taking light cuts 
the work is handled in remarkably quick time and with- 
This 


particular application probably would not be feasible in 


out the expenditure of a doilar for holding fixtures. 


nanyv iMmstances, but it is at least an indication of unusual 
nossibilities mm cutting the other softer 
Is it possible that some modification of this 


aluminum and 
metals, 
may yet be made to apply to the harder substances ? 

A study of the cutting action involved, the (lissipa- 
tion of heat and the economy of light cuts at high speeds 
may point out other applications. 

x 

The duties of an operating engineer have been summed 

“doing whatever is to be done.’ The duties of a 


| 


up as 
be “making whatever 


production engineer may be said to 


is To be made” 
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Double Back-Geared 17-In. 
Heavy-Duty Lathe 





The bed is 
headstock 
The bear- 


ings are large, of a special composition metal, carefully 


This is a heavy-built and rigid machine. 
ry 
rhe 


is unusually massive for a lathe of this size. 


of deep section with wide cross-braces. 


machined and scraped in by hand to fit the spindle. The 
spindle is of high-carbon steel accurately ground, and 
has a 1\%-in. hole through it, 
draw-in collets up to Yg-in. capacity. The double back 
gears are conveniently operated from the front. The 
tailstock is of the offset type, allowing the compound 
It has the usual set- 


permitting the use of 


rest to be set parallel with the ways. 
over feature and double clamping bolts to prevent slip- 
ping. The carriage has an extra wide bridge, which 
permits a heavy cut without chatter, and it has a bear- 
ing on the ways of 26%, in. Self-oiling felt wipers keep 
the ways properly lubricated. 

A thread-cutting indicator, which can be 
when not in use, enables the operator to easily catch 
lathe. This 
for- 


M ] 
disengaged 


reversing the 


countershaft belts to 


pitch without permits 


any 
run 


TwoePart Thimble Micrometer 
of Narrow Design 
shown in Fig. 1, 


the latest addition to the line made by the Reed & Prince 
Worcester. \ass. is the 


The Sper ial feature of the micrometet 


Manufacturing Co., substitution 











THIMBLE 





MICROMETER 


FIG. 1 TWO-PART 
of a two-part thimble for an adjustable anvil to provid 


for wear. The elimination of the adjustable anvil has 


made possible a reduction of the depth of the frame. 
The adjustment for wear is by means of the two-part 


thimble, which is illustrated in section in Fig. 2. The 





both 
ward, giving 
speed. The apron has double bearings 
for all shafts, and all the 
wide-faced, coarse-pitch, cut from steel. 
All feeds are apron 
and interlock with the lead screw, mak- 
ing it impossible to engage feeds and 
lead The 
gear box gives three quick changes of 


18 changes of spindle 
gears are 


reversed in the 


screw at the same _ time. 


feed for each 
through sliding steel gears and hard- 
ened steel clutches, making a powerful 
drive and an unlimited range of feeds 
This year box 


change of gearing 


for all classes of work. 
simplifies thread cutting, as all pitches 
are obtained without troublesome com- 
pounding of gears. The regular equip- 
ment includes steadyrest, follow rest, 
small faceplates, wrenches 


The 


large and 





and countershaft countershaft 











has 12-in. pulleys, for 4-in. belts, in 


tended for speeds of 200 and 240 

‘.p.m., both forward special equipment can be supplied. 
This lathe is made by the Rovkford Lathe and Drill 

Co., Rockford, Ill.. and the specifications are: Swings 


distance 


over ways, 18144 in.: over carriage, 11%4 in.; 

between centers, 6 ft.: bed, 27 in.: lengths of bed. 6. &. 
10 ft.; front bearings, 234x5 in.; back bearing, 214x4 
in.; cone diameters (3-step), 714 to 3084 in.: width of 
cone belts, 3 in.; ratio of back gears, 3.5 to 1 and 11.15 


to 1; diameter of tail spindle, 24g in.: cuts threads, 2 
to 46: 
shipping weight, about 2,500 I[b.; 


2 ft. of 


approximate net weight with 6-ft. bed, 2,300 |b.; 


additional weight for 


each hed, about 275 Ib. 


HEAVY 


DUTY 17-IN. DOUBLE BACK-GEARED LATHE 


attached to 
the thimbl 


knurled part of the thimble is permanently 


tiv spindle, and thy sleeve oOo] plan mart of 


can be rotated so that with the spindle and anvil surfaces 
together the sleeve can be turned till O on the thimbl 
olncides with O on the barre 

The two parts of the thimble ar friction fit and 
when assembled are locked together. so that a spannel 
wrench must be used when making an adjustment and 
there is no danger of the setting being changed till 
desired. This simple adjustment easily and accurately 


accomplished. the “athe spannel Heimy ised as tor adjust 


ing the tension nut and the wrench it to the ares of two 
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eircles—one the outside diameter of the thimble and the 


other the diameter of the nut. 
A hardened bushing is pressed into the frame to guide 


the spindle. This is ground and lapped to size. The 
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ADJUSTMENT 


FIG. 2. DETAILS OF MICROMETER 


spindle is threaded and locked into the thimble, which 
insures a rigid joint. 
Single-Purpose Heavy-Duty 
ChuckKking Lathe 


The illustration shows a chucking lathe of unusually 
rugged .design especially adapted for shell work. It is 
arranged for three different equipments of parts mounted 
on the bed. 

For turning, the machine is equipped with a tailstock 
and carriage upon which is mounted a cross-slide so ar- 
ranged that gangs of tools can be placed in the front 
and back of the work, using each set 
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Hand-Screw Machine 
The machine described herewith is made by the Charles 
Stecher Co., Chicago, Ill. Its main points may be 
summed up as follows: It has a plain head, automatic 




















NO. 3. HAND-SCREW MACHINE 


chuck, wire feed, hand longitudinal feed to eutoff and 
independent stops. The automatic turret stops are eas- 
ily thrown out at any time when it is desired to use 
any of the turret tools separately. 

The machine was designed with the view of obtaining 
and large bearing surfaces. All 


the greatest rigidity 





of tools for separate operations. The 
tool block is slotted to suit the size shell 
it is desired to turn. The machine is 
also equipped with a turret mounted on 


a cross-slide on a carriage giving 51% 


in. cross movement. The third ar- 
rangement is a turret mounted inte- 

. . ry > 
gral with the carriage as shown. This 


arrangement is for boring only. 

The single-purpose design incorpor- 
ated only two speeds. These are fric- 
tion changes in the headstock obtained 
direct from the pulley on the main 
lineshaft. A simple-feed mechanism 
provides two changes oy and ts in.— 
through a 3-in. belt and two-step cone 
centers. The driving pulley 
the main shaft in the 
transmitted 


on fixed 
is mounted on 
headstock, power 
through two friction clutches with pin- 


being 

















ions meshing with two gears on the 
spindle, giy ing spindle speeds of 73 and 
105 r.p.m.; starting, stopping and the 
two speed changes are obtained through one lever within 
easy reach of the operator. The drive pulley is 15 in. 
iiameter, for 6-in. belt. 

The head spindle is 38 in. over all in bearings and 
has 334-in. hole through its entire length to make it suit- 
able for bar work. 

The turrets are of the round, flat type. The carriage 
is of the double-wing type, and has a full bearing of 27 
in. on the flat ways of the bed. The bed is 18 in. wide 
and of heavy section. 

The machine has an 18-in. swing over the ways and 
weighs 4,600 lb. It is a recent product of the Cleve- 
land Crane and Engineering Co., Wickliffe, Ohio. 


SINGLE-PURPOSE 


CHUCKING LATHE DESIGNED FOR SHELL WORK 

taper gibs in the headstock boxes and gibs under the 
saddle have eliminated. The turret has a large 
bearing surface and the. bearing on the under side, which 
is cast solid with it, extends through the slide. This 
bearing runs in a steel bushing and should the wear be 
such as to give trouble at any time, the shank may be 
re-turned and a new bushing pressed into the slide. The 
turret-locking mechanism consists of taper bushings and 
a taper lock bolt. The bushings are placed as far out 


been 


as possible, so as to give the greatest leverage to the : 
lock bolt. The independent adjustable stops operate au- 
tomatically for each position of the turret. Adjustment 


of these stops for length of cut is very easily made. Taper 
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gibs are fitted on each side for the full length of the 
saddle and provide means for ready adjustment of the 
slide sideways. The cutoff slide is operated by a hand 
lever and has a hand-operated screw for traverse move- 
ment. When desired, a screw-operated cutoff slide can 
be furnished in place of the lever movement. 

The regular equipment includes one round front and 
back tool post, geared oil pump, double friction counter- 
shaft and necessary wrenches. The specifications are as 
follows: Wire feed capacity, 1,%;-in. round, }§-in. square 
and 144-in. hexagon bars ; diameter of hole in spindle, 15 
in.; swing over bed, 14 in.; swing over cutoff slide, 544 
In. ; length of stock that can be fed, 2% in.; length of 
thread on spindle, 25g in.; pitch of thread on spindle, 8; 
across flats of hexagon turret, 784 in.; diameter of holes 
in turret, 114 in.; length that can be turned, 7 in. ; great- 
est distance from end of spindle to turret with sad- 
dle flush with end of bed, 17 in.; width of belt, three- 
step cone, 3 in.; diameter of cones, 10%, 81%4 and 6% 
in.; diameter of cones on countershaft, 131%, 1114 and 
914 in.; width of driving pulley on countershaft, 4 in. ; 
diameter of driving pulley on countershaft, 12 in.; speed 
of countershaft, 200 r.p.m.; spindle speed for steel or 
iron, 415, 270 and 180 r.p.m.; front spindle bearing, 
236 diameter by 3% in. long; rear spindle bearing, 21, 
diameter by 314 in. long; floor space, 28 in. by 6 ft. 6 in. ; 
net weight, 1,650 Ib. 


Heavy-Duty Quick-Change 
Engine Lathe 
The machine shown is a recent product of the Superior 
Machine Tool Co., Kokomo, Ind., and in general follows 
the conventional standard design. The machine is equip- 
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belt, 
hh. . 


width of 
hole through spindle, 1,% 


belt, 


d-step cone, 354 1n.; 


in.; width of t-step cone, 34 in.; 
cutting-tool size, 5gx114 in.; diameter of nose of spindle, 
244 in.; diameter of tailstock spindle, 214 in.; length of 
carriage bearing on bed, 27 in.; 
and 1014 to 1; diameter of countershaft pulleys, 12x4 in 

speed of countershaft, 235 to 400 r.p.m.; lengths of bed, 
6 to 16 ft.; distance between centers, 8-ft. bed, 56 in.: 
weight (net) 8 ft. lathe, 3,620 Ib. ; 
145 Ib.; 


ratio of back gears, 3.27 


weight per extra foot, 
size of box for export, 29x38x115 in. 
% 
Five-Spindle, Fixed Crossrail- 
Type Miller 


The machine shown in Figs. 1 and 2 is rated as a 58-in. 
by 12-ft. five-spindle, fixed crossrail type of miller. There 
are four vertical and oné horizontal spindles. The machine 
is designed primarily for automobile work. The total 
length of bed is 18 ft. 

The table has an oil pocket cast in each end and oil 


troughs on each side. The working surface is 48 in. by 


12 ft. An 18-in. extension rack is added to each end of 
the table. Six T-slots are provided and pinholes are 
drilled. The table has both hand and power adjustment 


in either direction, the power adjustment being about 
30 ft. per min. The feed is positive and reversible, There 
are 12 changes of table feed for each cutter speed, ranging 
from 0.6 to 13 in. per min. 

The housings are 13 in. wide by 28 in. deep and have 
a surface on the back, so that a horizontal saddle and 
arbor support may be attached. There is no adjustment 
to the crossrail, as it is cast integral with the housings. 
There are two vertical saddles on the crossrail, each carry- 

These are adjustable by hand across 
the 


ing two spindles. 


machine. There are a horizontal 











the left-hand housing 
an arbor support on the rear of 


The up-and- 


saddle On rear 
and 
the right-hand housing. 
down adjustment of these is by hand 
only. The spindles are 44% in, diame- 
ter at the largest taper and are made of 
They are 


drilled and tapped for quick detachable 


hammered, openhearth steel. 
cutters. The spindle quills are 7 mm. in 
diameter, with independent adjustment 
of 6 in. Steel scales are inserted in 
the sides of the quills to facilitate quick 
adjustment. The spindle gears are ol 
heat-treated steel, 
in grease-tight cases, 
tical spindles are driven by 14-in. bevels 
other from them by 


spur gears. The horizontal 


hardened, and run 


T'wo of the ver- 


and th two 


means ol 
diameter. 





spindle gear is 18 in. in 





HEAVY-DUTY ENGINE LATHE 
ped with double back gears, and as will be observed is 
provided with a quick-change gear box. 

In the design and construction heavy-duty service was 
kept in mind, so that aside from its general application 
the machine would be well adapted for the shell work 
now so prevalent. The following is a list of the principal 
dimensions: 

Swing over bed, 1814 in.; swing over carriage, 1114 
in.; front bearing, 314x5,4; in.; back bearing, 2y%)x414 


from 17% 


motor, 


The spindle speeds range 
to 75 
with a speed variation of 2 to 1. 


r.p.m. when driven by a 
There are two arbor 
supports, one on each housing. These are to steady the 
ends of the arbors carried in the outer vertical spindles, 
and they have both a vertical and a lateral adjustment on 
the arbor support saddle. Besides the arbor support on 
the right-hand housing for the horizontal arbor there is 
a center support attached to the back of the rail, which 
is adjustable vertically. The full width between the hous 
From the top of the table to the cent 


ings is 5914 in. 
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INGERSOLL FIXED CROSSRAIL-TYVPE 


horizontal arbor is 17 in. maximum and 12 in. 


Krom the top of the table to the ends of the 


of the 
minimum. 
vertical spindles is 18 in. ‘The vertical spindles are 1414 


in. between centers, and from the centers of the vertical 
spindles to the rear horizontal spindle is 441% in. 
The machine is arranged to be driven by a 25-hp. motor. 


It is made by the Ingersoll Milling Machine Co., Rockford, 





PERSONALS 


Donsnensnnsnniseeneervonnens TM 








Henry Meyer has been promoted from the machine shop to 


be general foreman of the night force for the George Gorton 
Machine Co., Racine, Wis 
William Toepfer has been promoted from toolroom fore- 


force at the Kearney 


man to be general foreman of the night 
& Trecker plant, Milwaukee, Wis 

J. F. Wade has resigned as superintendent of the New 
Departure Mfz Co. to become associated with the Bristol 
Brass Co He is succeeded by Frank C. Wilcox 


receiver 
engi- 


Smith has resigned as manager for the 
Wheel Co, to become grinding 
Philadelphia, Penn, 


Charles G 
of the Pittsburgh 
neer for the Abrasives Materials Co., 


Kmery 


Kk. M. Chace, for many years works manager of the Cincin- 
nati Milling Machine Co., has resigned to establish a consult- 
ing practice covering machine shops, foundries and power 
plants Mr. Chase will have associated with him H,. M. Ramp 
ind C. T. Hughes 
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FORTHCOMING MEETINGS 














National Machine Tool Builders’ Association. Annual meet- 
ing, Oct. 28-29, New York, N. Y Hotel Astor Charles E 
Hildreth, general manager, Worcester, Mass 

American Society of Mechanical Engineers Annual meet 
ing, Dee. 7-10, New York, N Calvin W. Rice, secretary, 239 
West 39th St., New York, N. ¥ 

The Institute of Operating Engineers Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ne, New York City H. E. Collins, secretary, 29 West Thirty- 
inth St., New York City 

American Society of Mechanical Engineers Monthly 
meeteing first Tuesday Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City 


Monthly 
Hotel 


Association 
Young's 
Mass 


Boston Branch National Metal Trades 
meeting on first Wednesday of each month 
W W. Poole, Boston, 


secretary, 40 Central St., 


MILLER 


FIG. 2. OPPOSITE VIEW OF INGERSOLL MILLER 


l’rovidence Association of Mechanical Engineers Monthly 


meeting fourth Wednesday each month J. A. Brooks, secre- 
tary, Brown University, Providence R. I 

New England Foundrymen’'s Association Regular meet- 
ing second Wednesday of each month Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass 


Monthly 


Society of Western Pennsylvania 
Elmer 


section meeting, first Tuesday 
Building, Pittsburgh, Penn 


Engineers’ 
meeting third Tuesday: 
K. Hiles, secretary, Oliver 

Rochester Society of Technical Draftsmen Monthly meet- 
ing, last Thursday Secretary, R. H. Barnes, Taylor Instru- 
ment Companies, Rochester, N. Y 


Monthly 


Superintendents’ and Foremen's Club of Cleveland 
New 


meeting third Saturday Philip Frankel, secretary, 310 
England Building, Cleveland, Ohio 

Engineers, Chicago, Ill Regular meet- 
evening of each month, excepting July 
Warder, 1785 Monadnock Block, 


Western Society of 
ing first Wednesday 
and August Secretary, J. H 
Chicago, I 
Foundrymen's Association Meetings first 


Philadelphia 
Manufacturers’ Club, Philadelphia, 


Wednesday of each month 


Penn Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn. 

Technical League of America Regular meeting third 
Friday of each month Walter L. Smyth, secretary, 74 Cort- 
landt St., New York, N. Y. 


STATEMENT OF THE OWNERSHII, MANAGEMENT, 
« CIRCULATION, ETC., OCTOBER 1, 1915, 
of American Machinist, published weekly at New York, N. Y 
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Prices--Materials and Supplies 
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PIG IRON—Business continues at an active pace and man- 
ufacturers are well booked with orders. Quotations were 
current as follows at the points and dates indicated 

Oct. 7, Sept. 10, Oct 8. 
1915 1915 1914 

No. 2 Southern Foundry, Birmingham $11.50 $11.00 $10.00 
No. 2X Northern Foundry, New York. 16.25 16.25 14.50 
No. 2 Northern Foundry, Chicago... 1.50 14.00 13.50 
Bessemer, Pittsburgh. 16.05 16 95 14.9) 
Basic, Pittsburgh........ 15.95 15.45 13. 


METALS—The copper market is 
the same as a week ago, electrolytic in 


quiet 


and p ices remain 
carload 


ots selling at 


18.25c. per lb. for 30 days delivered and Lake at 18c. per Ib 
cash f.o.b. New York. A little more buying has been notice 


able in the tin market and the price is firm at 33c. per I 


Lead is dull at 4.5c. and spelter holds steady and firm at 14 
MISCELLANEOUS METALS—NEW YORK 
Oct. 7 Sept. 10 Oct. & 
1915 | 1915 | 1914 
_ Cents per pound 
Copper, electrolytic (carload lots). . . 18.25 17.5 12.00 
Cin : 33.90 33.25 31.12 
Lead : iw 4.90 3.75 
ee : 14.00 15.00 5.10 
Copper sheets, base ' . 23.00 23.00 17.00 
Copper wire (carload lots) -_ 28 00 28 .00 13.25 
Brass rods, base ; 26.25 26.25 12.75 
Brass pipe, bas: ; $1.00 31.00 16.00 
Brass sheets 26.25 26 . 25 12.75 
Solder } and } (case lots). a See . 20.00 20.50 17.62 
OLD METALS—Business is fair and all prices hold firn 
rhe following are the dealers’ purchasing prices in New York 
Copper, heavy and crucible, $15.25c.; copper, heavy and wire, 
15e.; copper, light and bottoms, 13c.; brass, heavy, 10.25« 
brass, light, 8.50c.; heavy machine composition, 11.50c.; No. 1 


red brass or composi 


vellow rod brass turnings, 11.50c.; No. 1 
lead, tea, 3.25c.; zine, 


tion turnings, 10.50c.; lead, heavy, 3.50c.; 
scrap, 8c. 


MONEL METAL—The following are the prices per net Ib 
for hot rolled rounds and flats For prices of square and 
hexagonal bars add 2c. to the corresponding size of the rounds 


(mill lengths 8 to 14 ft.): 
HOT ROLLED ROUNDS 
10,000 Lb 2,000 Lb 500 Lb Less Than 
Size, In and Jver andOver and Over 500 1) 
* to . 28.75 29.75 30.25 31.25 
% to 1% 28.00 29.25 29.7 30.7 
1}% to 2% 2.00 30.25 30.7 31.7 
2i2 to 4 80.75 31.25 31.50 32.50 
HOT ROLLED FLATS 
Width in Inches 
Thickness, In % tol 1% to 24%, 2% to 6 
% to | Tt , ’ 33.00 32.00 
4% to l : , , -2+ 32.00 31.00 0.00 
ld "EE er Sse . ales Ais 20 00 24 00 

For cutting to any specified length not shorter than 1 ft 
add le, per Ib. 

ANTIMONY—Chinese antimony is quoted 29.5c. per lb. Dus 
to the embargo placed on Cookson's and Hallet’s and the 
scarcity of supplies, no quotations are given. 

TOOL STEEL During the past week sales of high-spee 
tool steel were made at $2 per Ib. For spot, $2.50 is asked, but 
offerings are few and far between For delivery from Janu 
ary to March of next year several lots were sold at $2 pe 
pound with no competition under that figure. 

STEEL SHAPES—The market is stronger and prices have 
advanced 5c. per 100 Ib The following quotations are f 
angles 3 in. by \4 in. and larger and tees 3 in. and large 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
Oc 7 Sept. 10 0 S 
19 1915 vl4 
per m 
Steel angles base : _ 2.10 2.05 1.85 
Steel T's base botebess sauna eaten 2.15 2.10 1.00 
Machinery steel (bessemer) > O5 2.00 1.8 
WROUGHT WASHERS—The price has increased a 


y 
100-lb. lots this material is quoted at $5 off list price 


CARRIAGE ROLTS—Prices remain the same For si 
by 6 in. and smaller 75 and 5 is discounted from list 
for larger and longe 7 allowed, 


sizes <i is 


STANDARD PIPE—On 
discount 


both black and galvanized pipe th« 
remains unchanged, Some jobbers may shade prices 





but on carload lots f.o.b. Pittsburgh the following discounts 
prevail 
Dlact Galvanize 

% to 2-in. steel, butt welded 79 63% 
2% to 6-in. steel lap welded 7s 621, 
7 to 12-in steel lap welded 16 Sty 

At this rate prices are as follow 

Cents Cents 

Li: (ialvat Dian Galvar 
eter Black ime eter Black ized 
4c 2.43 1.19% in $2.5 55.50 
l-in yi 6.20 ¢ n 4 72.00 
1%-in 4.83 8.39 7-in ) 98.77 
1 te -in 5.77 10.08 S-in 60 $1.0 
2-in 7.77 12 %-in s 1.43 
Zt -in 2.87 21.93 10-in ws 1.70 
3-ir 16.8 25.68 ll-it $1 1.92 
#11 23.98 ins l ae 
. COKE Furnace coke contracts fo 1916 at $2.25 and $2 
Negotiations continue on sliding-scale contracts Spot coke 
firmer. Production and shipments not materially changed 
Furnace coke for prompt shipment has stiffened at least 
l0c. in the week Foundry coke is firm for both prompt and 
contract We quote: Furnace coke, spot, $1.75@1.80; fourth 
quarter, $2; first half, $2.35@2.50; prompt foundry, $2.30@2.60 
contract foundry, $2.40@2.60, per net ton at ovens 

COLD-DRAWN STEEL SHAFTING—The demand has i 
creased and prices have advanced slightly To consumers 
fair-sized lots are now offered at 47% off list price 

SEAMLESS DRAWN TUBING (Tron Pipe Sizes)—The cal 
for brass and copper shapes continues excellent The bas« 
price is now 3lc. for brass and 29.50c, for copper For imme 


diate stock shipment from warehouse 3c. is added to this price, 


which offers the following quotations 
Diam., In Brass Copper I> n., In Brass Copper 
&, 100 32.50 3 0 33.50 
1 Loo 2 0 { ‘ao54e 24.50 
Li 4.00 32.50 { IS. 50 Uae 
14.00 no 40 i050 IS Te 
4 100 39 50 0 11 40 moe 
° 14.00 °° 50 rn 3.50 ‘1 “ 
4 1 i { 8 } Ho ste 
SHEETS Iusiness continue fa but due to the advai 
on the price of billets, black sheets have ivanced slight! 
ove last weel 
STEEL SHEETS FROM JOBBERS’' WAREHOUSE, NEW YORK 
0) 7 Sept. 10 Oct 8 
” 1915 O14 
(ents per pu 
No. 28 Black 97 ° 2.70 
No. 26 Black ..G 2.00 2.60 
Nos. 22 and 24 Black “wo 2 45 > BF 
Nos. 18 and 20 Black ’ 2. 4) 2.0) 
No. 16 Black j ; 2.45 
No. 14 Black } 2.25 2.3 
No. 12 Black AU 2.2 2.30) 
No. 28 Galvanized 1 5. 7 
No. 26 Galvanized 4.20 1.70 4 
No. 24 Galvanized 1.0 iw 2 
WELDING WIRE My t tl t t is report 


there 18 no market To this late ‘l as all have |! ’ 
exhausted 

MACHINE RBOLTS l’rices remaltlt unchanged Fron New 
York warehouse, on sizes from QS i by 4 in. and smaller 
iscount of 75 and 5 off list is allowed; for larger and longs 
zes 70 and 10%. 

NUTS \ greate deman Ss ¢ lence ind hot-press« 
square nuts in 100-Ib. lots are selling at $4.50 off list price 

SHEET ZINC—The price is 16c. per Ib. f.o.b. mill, less 8 
discount in carload lots From warehouse, the figure is nor 
inal at 18 to 206 per Ib 

OTLS Prime winter lard oil sell at i to SdS¢é ve gal i 
bbl. lots; linseed oil it -bbl. lots ind over sells at 2 

SWEDISH (NORWAY) TRON Increasing demands whic! 
are mpossible to meet have caused at insteadyvy market a 

esult dealers refuse to give quotatior 
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New and Enlarged Shops 


a  —— 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 
Section, and if you cannot find just what you wish, send us particulars, and we will be glad 
to publish the same free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND sTATES 


Bids will soon be received by William B. Reid, 208 High 
St., Holyoke, Mass., for one-story and basement, 50x120-ft. 
garage on Maple St. for Dyak Piekos, 147 Lyman St. Noted 
Sept. 23. 

The Springfield Foundry Co., Indian Orchard, Mass., has 
awarded a contract for the construction of three- -story build- 
ing. 

Bernard Shief, 478 South Water St., New Bedford, Mass., 
has awarded a contract for the construction of a one-story, 
26x50-ft. garage and bakery. 

We have been advised that William Dummer, Rowley, 
Mass., is building a one-story concrete garage at New buryport. 
Noted Oct. 7. 

M. C. Barrett, 600 State St., Springfield, Mass., will build 
a 62x66-ft. brick garage to cost $12,000. 

The contract has been awarded for a brick garage for 
M. C. Barrett, 600 State St., Springfield, Mass. Estimated cost, 
$14,000. Noted July 15. : 

The Magee Range & Furnace Co. plans to build a plant 
at Taunton, Mass. 

Fire, Sept. 30, destroyed the garage of the Waltham Auto 
Bus Co., Waltham, Mass. Loss, $20,000. 

Chaplin & Chaplin, 15 Elm St., Springfield, Mass., will build 
a public garage in West Springfield. 

The Whitins Machine Co., Whitinsville, Mass., will complete 
its one-story brick and steel addition to its foundry which 
was started four years ago. 

B. L. Handleman, 26 Woodland St., Worcester, Mass., has 
awarded a contract for the construction of a one-story garage. 
Estimated cost, $25,000. Noted Sept. 30. 

The contract has been awarded for the construction of a 
machine shop for the Norton Co., Barbers Crossing, Worcester, 
Mass. Estimated cost, $90,000. 

The Spencer Wire Co., Webster St., Worcester, Mass., has 
awarded a contract for the construction of a one-story, 42x46- 
ft. and one-story, 46x125-ft. brick addition. 

The Worcester Consolidated St. R.R. Co., 107 Main St., 
Worcester, Mass., has awarded a contract for one-story, 
33x77-ft. garage. Noted Sept. 30. 

The Gorham Mfg. Co., Providence, R. L, manufacturer of 
silverware, has awarded a contract for the construction of 
three one-story additions. 

The Hopkins & Allen Arms Co., Norwick, Conn., is building 
an addition to its plant. 

Plans have been prepared for two three-story additions to 
the plant of the Chase Metal Co., Waterbury, Conn. 

The Scovill Mfg. Co., Waterbury, Conn., will build one-story 
building on Mill St. for the manufacture of brass goods. 


MIDDLE ATLANTIC STATES 

The contract has been awarded for the construction of 
1 garage for G. G. Enerstein, Albany, N. Y Estimated cost, 
$2,000. 

J. F. Crowe Construction Co., South Pearl St., Albany, N. 
Y., will build a garage at an estimated cost of $4,000. 

Bids are being received by W. G. Van Guysling, 1 Clinton 
Sq., Albany, N. Y., for a one-story, 30x70-ft. garage for J. 
Herily, 15 Wilson St. Estimated cost, $5,000. 





The contract has been awarded for remodeling the garage 
of W. A. Vanderzee, 168 South Pearl St., Albany, N. Y. Esti- 
mated cost, $10,000. 

The contract has been awarded for a garage for Samuel 
Wallin, Amsterdam, N. Y. Estimated cost, $8,000. Cassidy 
& Patton, Arch, 

E. S. Fenwick, Ellicott Sq., Buffalo, N. Y., is building a 
two-story, 24x50-ft. garage. Estimated cost, $7,500. 

The contract has been awarded for a_ two-story, 60x60-ft. 
garage for R. B. Tweedy, Goshen, N. Y. Estimated cost, 
$25,000. 

The Davis Foundry Co., Hornell, N. Y., will build a two- 
story, 40x100-ft. addition to its foundry. 


John Isbiter, Boston Rd., Larchmont, N. Y., is building a 
two-story garage, Estimated cost, $8,000. 

Simonds Mfg. Co., manufacturer of saws and machine 
knives, is building an addition to its plant at Lockport, N. Y. 
Estimated cost, $100,000. 

Shepherd Crane & Hoist Co., Montour Falls, N. Y., has 
awarded the contract for a one-story brick and steel addition 
to its plant. 

The contract has been awarded for the construction of a 
two-story, 40x160-ft. garage at Richfield Springs, N. Y., for 
Harold Brockway. Noted Aug. 19. 


General Electric Co., Schenectady, N. Y., will build one- 
story, 60x178-ft. furnace building. C. G. Hulth, Supt. 

Seneca Falls Mfg. Co., manufacturer of machine tools, etc., 
Seneca Falls, N. Y., has awarded a contract for a new plant. 

The New Process Gear Corporation, Syracuse, N. Y., has 
awarded a contract for the construction of a five-story and 
basement, 118x181-ft. machine shop on Plum St. Estimated 
cost, $75,000. 

Plans have been submitted to A. Haynes, Fire Marshall, 
by Michael Kennedy, for a concrete garage at Ferry and 
Congress St., Troy, N. Y. Estimated cost, $20,000. 

The Utica Motor Car Co., Utica, N. Y., has had plans pre- 
pared by Kinne & Maynard, for 100x150-ft. brick and concrete 
garage on Kent St. Frank Miller, Mer. 

_ The American Sawmill! Machinery Co., Hackettstown, N. J., 
is building a 60x90-ft. addition to its plant. 

Bids are being received by G. A. Hobart, care of Fred W 
Wentworth, 140 Market St., Paterson, N. J., for a one- and 
two-story garage. Estimated cost, $20,000. 

Bitler & Yost, 344 North 15th St., Allentown, Penn., wil 
build a two-story, 80x105- and 60x62-ft. garage. Estimated 
cost, $20,000. 

The contract has been awarded for three reinforced- 
concrete buildings for William Shimer Son & Co., Freemans- 
burg, Penn., manufacturer of hardware specialties. Estimated 
cost, $60,000. Noted Jul, 29 and Sept. 23. 

Plans are being prepared by H. M. Bartholomew, 39 East 
Grant St., Lancaster, Penn., for Harry Ziegler, 302 North 
Mulberry St. Estimated cost, $4,500. 

The contract has been awarded for an addition to the 
garage of Frank Krause, 3511 North 13th St., Philadelphia, 
Penn. Estimated cost, $6,000. 

The Carpenter Steel Works, Reading, Penn., will build a 
two-story, reinforced-concrete factory at River Rd. and Exeter 
St. Estimated cost, $30,000. 


The Schuylkill Haven Foundry & Machine Co., Schuylkill 
Haven, Penn., will rebuild its plant which was recently de- 
stroyed by fire. 

W. C. DeForest & Son, Sharon, Penn., has awarded the 
contract for the construction of a one-story, 104x150-ft. 
commercial garage. Estimated cost, $8,000. Noted Sept. 2. 


The Pennsylvania Tank Car Co., Sharon, Penn., has awarded 
the contract for a factory to double the capacity of its plant. 


The Bethlehem Steel Co., South Bethlehem, Penn., has 
awarded the contracts for its No. 2 shop building. G. H. 
Blakeley, Struct. Engr. Noted Sept. 23. 

_ Bids are being received by H. C. Eicholtz, Zelinople, Penn., 
for a two-story, 58x100-ft. commercial garage. Estimated 
cost, $15,000. Noted Aug. 19. 

Plans are being prepared by Keepner & Smith, Arch., for 
a one-story, 55x120-ft. garage and a 50x55-ft. machine shop 
for the Ideal Garage, Frederick, Md. 

Bids will be received by Samuel McGowan, Paymaster 
Gen. Navy Dept., Washington, D. C., until Oct. 26, for one 

2x36-in. engine lathe under Schedule No. 8860. 


Bids are being received by H. W. Soper, 403 Stxth St., 
N. E., Washington, D. C., for a three-story, 109x150-ft. garage. 
Estimated cost, $60,000. 

SOUTHERN STATES 

The contract has been awarded for a three-story, 75x100-ft. 
factory for E. G. Willingham’s Sons, 542 Whitehall St., Atlanta, 
Ga., manufacturer of motor trucks. Estimated cost, $17,500. 


The American Sheet Metal Works Co., New Orleans, La., 
is building a 150x300-ft. plant at-Hagan Ave, and Gravier St. 


The plant of the W. K. Henderson Iron Works & Supply 
Co., Shreveport, La., will rebuild the portion of its plant 
recently destroyed by fire with a loss of about $50,000. 


MIDDLE WEST 


The contract has been awarded for the construction of 
a one-story, 48x145-ft. garage for J. W. Wiener, 216 East 
Market St., Akron, Ohio. Estimated cost, $10,000. 


The American Stamping & Enameling Co., Bellaire, Ohio, 
plans to improve its plant on Monroe St. Estimated cost, 
$10,000. 

The contract has been awarded for the construction of a 
garage for the - cnaej Grocery Co., Canton, Ohio. Esti- 
mated cost, $4,0 

Globe Motor il Co., Canton, Ohio, plans to build a four- 
story, 60x200-ft. garage and salesroom. Estimated cost, $80,- 
000. E. M. Raber, 408 North Cherry Ave., N. E., Gen. Mer. 


Plans are being prepared by Joseph G. Steinkamp & Bro., 
1212 Mercantile Library Bldg., Cincinnati, Ohio, for a two- 
story, 68x150-ft. garage for Frank Fox. 
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Oil Pumps and Bearings of the 
Curtiss Motor 


By Frep H. CoLvin 





SY NOPSIS—Keeping every bearing of an aero- 
plane motor lubricated, no matter whether il is 
climbing, volplaning or flying horizontally, is quite 
a problem. This makes the oil pump used and the 
fixtures for making it, of special interest. The 
method of mak ing die-cast bearings, ad new we thod 
of rolling bearings, convenient assembling stands 
and a huge new-lype sound muffler for testing pur- 
intere sting developme nts 


poses are among the 


brought out in building this motor. 





The oil pump for the Curtiss motor is a very interest- 
ing device, being in reality three geared pumps in one 
body or case. Two of these are suction pumps to draw 
the oi! from each end of the crank case, and the third is 

force pump, to drive this oil directly and positively to 
every bearing. ‘The action of the double suction pump is 
to insure a positive supply of sufficient oil for the force 
pump, no matter which way the aéroplane may be tipped, 
for, at some of the sharp angles assumed, particularly in 
descent, it is impossible to depend upon gravity supplying 
the pump with a sufficient quantity of oil. 

Figs. | and 2 show the triple oil pulp boy in both the 


drilling and milling fixtures. This body is an aluminum 
alloy casting which fits into the box shown at the left, the 
ear A being drilled through the bushing D shown cTOss- 
wise at the base of the jig. The milling fixture for these 
is shown in Fig. 2, the one at the right having a tongue 
which fits the milling-machine table and insures the ears 
being faced square with the hole. This is quite import- 


ant, owing to the meshing of the spiral gears which drive 


The fixtures for the bearing ver\ 


simply designed and yet efficient in handling a 


milling caps are 
number 
of the caps at one setting. The first milling fixture shown, 
Fig. 3, handles two sets, each set containing five cape 
These are located by the round surface on the hubs o1 
projecting ends being pulled down on the supports 4 
and B so as to center themselves in the depressions FF. 
Any leveling that may be necessary is done by the cap 


screws GG, the caps being held down by the swiveling 

















FIXTURE FOR MILLING CRANKSHAFT 


BEARING CAPS 


FIG. 3. 


draw bolt C(. These are simply round bars having a swit 


eling head D) and a kevway at the lower end to receive 
the lapel key Rk. The bearings il the right beuig shown 
in place indicate plainly how they are held in position in 


the fixture. 
Two othe r cap milling Opn ratiols are hown ih Fig. 1, 
the upper holding a set of the five caps Tol milling the 


upper surface by means of the gang mill shown, and the 




















fin SS - =. 





OIL 


FIG. 1. DRILLING TRIPLE-MOTOR PUMP 


The fixture at the left holds the pulp case 
This shows 


the pumps. 
while the gear chambers are being milled out. 
the end of the pump B, the force pump chamber C and 
the two suction-pump chambers D) and &. Both suction 
are driven from a central gear coming down one 
The 


not vet been milled out to receive the 


pumps 
side and Opposite the force-pump year. pace he- 
tween Deand F& ha 


driv ing’ vear. 


FIG 


MILLING AND DRILLING JIGS FOR OIL PUMPS 

lower for cutting the keyway across the end of each beat 
ng. Similar 
keys holding the bearings firmly against any side motion 
The milling-cutter arbor A and B, and the milling fixture 
(and D are very plain. An 
with a series of telltale holes that enable the 


that each 


kev wa ure cul m the engine base, stee! 


interesting feature is the 


covel plate K 
cap is in its 


position 


operator to see propel 


imainst the stop 
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FIG. 4 MILLING FIXTURES AND CUTTERS FOR 
CRANKSHAFT CAPS 


A special die-casting machine built for bearing linings 
is shown in Fig. 5. The mandrel A determines the inside 
diameter of the shell, the upper mold B being swung down 
in position and the metal poured through the back of it. 
The table is tilted forward at an angle of about 30 deg. 

After the metal sets, the upper half of the mold B, 
which is fastened to a hinge lever, is raised up out of 
operator's way; then by a pressure on the foot pedal the 
lower half of die is removed from the casting, this being 
held in place by the two collars CC which form the flange 
and fillet. 

The two hands levers DD are pulled out, releasing the 
bearing, after which the casting is removed with a pair 











FIG. 5. CONVENIENT DIE-CASTING MOLD POR 
SHAFT-BEARING LININGS 


of tongs. These hand levers pull out the collars but do not 
move the central mandrel. 

The bearings are cast one-half at a time and oil grooves 
as well as the oil pockets on the sides of the bearing are 
cast as desired. The design of the groove, of course, 
must be such as will not lock the bearing on the mandrel. 
The complete bearing is cast finished in every respect 
except diameter of bore, on which about 0.008 in. is left 
for reaming and rolling. Fig. 6 shows some of the molds 
as well as the babbitt shells that are cast in the machine. 

In the assembling of the crank cases there are two par- 
ticularly interesting fixtures used, one, shown in Fig. 7%, 


is for facing the ends of the crankshaft bearings so as to 














FIG. 7. SPECIAL MACHINE FOR FACING AND FILLETING BEARINGS 
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FIG. 8 ROLLING BEARINGS TO SIZE IN A SPECIAL FIXTURE 





allow the proper shoulder clearance for end play. The 
center bearing is first fitted, as shown in the illustration. 
The bar A is threaded at the other end and carries the 
nut B and the wheel (', both being used for this facing 
operation. The double-ended cutter D is ground to the 
proper radius for the fillet and also faces the end of the 
bearing. After the center bearing is faced and this is 





used to prevent end motion, this tool is removed to the 
other bearings, which are fitted to the crankshaft which is 
to run in them. ‘The end play on these bearings varie 
according to the idea of the customer, from 0.005 to 0.02 
in., this allowance being made in both directions from the 


center bearing 








The bearings are then carefully reamed and spotted 


FIG. 6 SOME OF THE MOLDS AND BEARINGS or Ss raped by means of a standard arbor, allowing about 

















FIG. 9. SIMPLE ASSEMBLING STANDS FOR CURTIS AEROPLANE MOTORS 
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0.003 in. for the rolling process. This is one of the most 
interesting methods of finishing bearings that I have ever 
seen. After the bearings have been scraped to within 
0.003 in. of size, three or four of the steel rods B are laid 
in the bearings, the central rod A is placed on these, and 
the remainder of the rollers B put in place as in Fig. 8. 
The bearing caps are then bolted down tight and a few 
turns of the wrench on the end of A move the rolls 
around the bearing and produce a splendid burnished 
surface which not only looks well but is giving excellent 








OUTDOOR TESTING STAND WITH MUFFLER 


FIG. 10. 


results in actual practice. The same method is used on 
connecting-rods, the only difference being that the central 
rod D is held in the vise and the connecting-rod rolled 
around it. 

The diameters of both the central rods and the outside 
rollers are so proportioned that there is no play between 
the rollers and no opportunity for twisting. This is also 
guarded against by the fact that power is applied solely 
to the inner roller in the case of the crank case shown. 

An interesting form of assembling stand is shown in 
Fig. 9. 
end rings fastened together by the channel irons as shown. 
These rest on rollers mounted on a floor stand to bring 
them to the correct height, and the index pin at the 
bottom holds them firmly in any position. Even should 
the pin be accidentally removed, the large rollers simply 
turn on the small wheels beneath until the heaviest por- 
tion of the motor reaches the bottom. 


This is very simple and consists solely of the two 


Aéroplane motors are given very severe tests, as success 
in aviation depends so largely upon their performance 
in actual service. After receiving the’ regular block tests, 
they are mounted with a propeller blade outdoors on the 
stand shown and given long runs, 
the noise which seems to be carried across the river by 
the air from the propellers, the flat muffler shown in Fig. 
10 has been erected in front of the propeller blade. 


In order to reduce 
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Reflection: Its Place im Planning 
By J. P. Bropiuy* 

Synonyms for the word “reflection” are meditation, 
contemplation, consideration—every one has an abundance 
of meaning. The very essence of all that is good and 
bad in thinking and planning enters into them. But 
over-indulgence is infinitely more sensible than scanty 
consideration. : 

Qualities of character that are the extreme opposites 
of those that lead to proper reflection on business mat- 


*Vice-president and general manager, Cleveland Automatic 
Machine Co. 
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ters are haste, inattention, impetuousness, over-confidence 
and defiance of another’s opinions. All these human 
attributes lead along a path diametrically opposite from 
that traveled by the man who really reflects. 

The mind must have sufficient time to think and plan 
before reaching a sensible conclusion. Impulsive com- 
mands and hasty decisions are risky; the more there is 
involved, the greater the danger. Occasionally a man- 
ager is compelled to give an immediate “yes” or “no” 
without having a proper length of time to reflect. In 
such cases great chances are taken. On the other hand, 
if we fail to embrace the opportunity to reflect when 
we have an abundance of time and are in a proper frame 
of mind, but instead put it off until we are temporarily 
defeated or physically or mentally fagged, the final de- 
cision may be no better. Either course is apt to end 
in regrets. 

REFLECTING ON Wuat You Reap 

Do you take sufficient time to reflect upon what you 
are reading? For instance, if your views differ from 
those that are being stated in this article, are you never- 
theless willing to reflect upon what I have written? If 
you are, you can no doubt recall from your own experi- 
ence where you acted on impulse or from pride or from 
a feeling of “know-it-all,” and the results of your action 
were disastrous, 

Will you not remember a little further? Can you 
not recall times when you determined in the evening 
to do something the next morning, and when the morn- 
ing came the impulse was completely obliterated from 
your mind? Contemplation did this. You reflected and 
realized that disaster awaited you if you did not change 
your mind. You changed it, and the act was a genuine 
result of reflection. 

In designing machinery, reflection or consideration 
will lead you to success. The piece of mechanism that 
you have in mind today and think is perfect will often 
dwindle in importance and disappear in the realm of 
foolish things and failures. But this may be followed 
by another idea, and perhaps still another that will bring 
the success for which you are striving. 

RELATION BETWEEN REFLECTION AND ACHIEVEMENT 

Reflection and clear thinking are closely tied up with 
achievement. The nearly infallible man is not much 
of a reasoner, and his achievements are not apt to be 
striking. He smiles along as though it was not neces- 
sary for him to do much mediating. 
that he cannot make mistakes, that it is not necessary 
for him to use his thinking powers. Perhaps there are 
really great men of this kind, but I have never had the 
pleasure of gazing on such an individual. 

It is a fallacy to think that mechanical achievements 
that are of such great benefit to all of us are origin- 
ated on a sudden impulse. Such a process is far from 
the truth. We all admit that bright thoughts do flash 
through our brains at most unexpected times and in 
most unlikely places, but the real things of merit that 
appear in the pages of the American Machinist are the 
product of well-balanced thinkers. These men reflect 
seriously, scrutinize carefully, seek the opinions of others, 
test and try the mechanism under consideration and final- 
ly achieve their purpose. Their methods avoid false 
steps and can be summed up in the word reflection—a 
word of unequaled importance. 


He is so positive 
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Buying for the Small Shop 


By Joun H. Van 





SYNOPSIS 
first step in manufacture and must precede actual 
The important relationship 


The purchasing of materials is the 


work on the product. 
of good purchasing to low labor cost is often mis- 
understood. The smali-shop man, however, ap- 
preciates this better than the large-shop man, as 


he sees both sides of the question. 
] / 





The tendency to hunt bargains is universal and is 
A shop 


owner was watching a struggling group of women el- 


not confined to any one age, sex or condition. 


bowing and shoving each other in front of a bargain 
counter. “Give women the asked, 
cally. “Not while they have as little judgment as they 
display here. In order to lay hands on a last season’s 
article, marked down this array of 
athletic amazons are spoiling each other’s hats, tearing 


vote?” he sarcasti- 


from 43 to 39e., 


expensive dresses and ruining admirable tempers.” 

It was only a week later that this same shop owner 
was in the market Somebody of- 
fered him a new and unknown brand a few cents under 
the market, and he gobbled a couple of barrels as avari- 
ciously as a toad licks up bluebottle flies. What this 
combination of rosin, aluminum soap and nitric acid did 
to $20,000 worth of expensive equipment was a caution 
and would have bought the shop owner’s wife quite a 
number of $60 suits. 


for lubricating oil. 


A Give Proposition Tiuar Was Nor Fisuy 

Some shop owners have been stuck so frequently that 
their purchasing disposition becomes soured and_ they 
(lislike to spend a dollar unless they get a certified check 
for $1.50 attached to the purchase. They lose the will- 
ingness to “take a chance,” which, if done with judgment 
and under certain restrictions, forms a large part of the 
basis of American prosperity. An exclusive “sure-thing” 
policy is likely to develop “dry rot.” 

It pays to “take a chance” where the loss, if any, is 
certain to be small, and where the gain, if any, is likely 
to be large. It does not pay to take a chance which, 
while holding out prospects of considerable saving, is 
at all likely to injure the quality of your product. 

A man came to me one time offering to sell a formula 
for an elastic waterproof glue. He wanted $5 down and 
a similar amount in 60 days if the results were satisfac- 
tory. In addition to the formula and a convincing man- 
ner, he had some very good letters from those who had 
used this glue. We needed something of this sort for 
the pattern shop, ordinary glue loosening up on patterns 
which were kept in the sand over long periods, and so 
with the chances about 7 to 3 against ever shaking hands 
with the money again, I took a chance. 

That glue formula turned out to be one of the best 
investments I ever made, figuring what it saved against 
what it cost. Patterns shed like ducks and 
would apparently split anywhere else than on a glued 
joint. I am sorry that the purchase terms involved a 
promise not to give away this formula, or I would pass 
But I wish the best of luck to the old gen- 


moisture 


it along. 


DEVENTER 


tleman of the formula if he is still alive, for there was 


nothing fishy about either his glue or his proposition ! 


WueEnN It Dogs Not Pay To Take a CHANCE 
Now for the things on which it does not pay to take 
a chance. One of these is the quality of the materials 
used in the product. Saving on quality is the most 
reckless kind of You don’t hear all the 


complaints about your machines, because some people are 


extravagance, 


too busy to spend time and money kicking when they 
get stuck. They swallow the dose, but next time they 
vet another doctor. 

A manufacturer that 
line of small hand-power machines for punching and 


is now out of business made a 


shearing metal, an assortment of punches and dies going 
tool. 
business coming back to him, he made the punch and 
This was short 


with each In order to insure all of the repair 
die holders to his own special standard. 
sighted policy in itself, for customers dislike hoggishness 
and admire service. You can’t fool a man into thinking 
that you are using 12 threads on 5g-in. diameter stock 
for his benetlit. 

Some seller—you can’t call him a salesman—induced 
this man to use a 6e. tool steel for punch and die stock. 
The average weight of a set of these punches and dies 
11% lb., so that stock 


was 11, in dropping from 14 to 6c. 
he saved 12c. per machine. 
This would fired 


pum hed a customer’s nose, on the grounds that su h an 


manufacturer have any clerk who 
action would be likely to discourage future business, and 
vet for a saving of a miserable 12c. per machine he de 
one a whole set of 
After 


few dozen holes they would curl up and die, and what 


livered to each man who bought 


punches, each equally discouraging. making a 
the autopsy revealed usually turned a good customer into 
® most vindictive knocker. 


Borrowine To Take THE 2-PeR Cent, Discount 

Purchased material averages from one-quarter to one- 
third of the total cost of most mechanical goods. In 
other words, 25 to 33144 per cent. of the expenses in- 
curred by shop owners is for goods the most of which are 
billed at 2 per cent. for cash in ten days. A man should 
be well pleased to net a profit of 
and the 2 
cash discount, figuring on a selling price in which one- 
third of the cost for this 
profit 314 per cent., relative to the amount that it would 


20 per cent. on cost, 
per cent. that may be saved by taking this 


material, will increase 


COCs 


be if bills were paid at 30 or 60 days. 


Without Cash Discount With Cash Discount 
Material $10.00 Material £9. 80 
Total cost 30.00 Total ost 29 80 
Profit & 00 l’rofit 6.20 

Selling price . $36.00 Selling price $36.00 


Now, assuming that the cash capital is turned over 
four times a year and that in the event that the discount 
is not taken the bills are met in 60 days anyway, the ques- 
tion resolves itself into deciding whether there is anything 
gained by taking 20c. discount four times a year on each 
%10 worth of material, borrowing $10 from the bank for 
Th 


60 davs to do this if nec ry. saving on the dis- 
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count per machine will be 20c., and the interest on the 
money at 6% will be 10¢. Thus on a total volume of 
business of $100,000 a year on the foregoing basis, 
$217.29 will be saved by borrewing the money to take 
the cash discount. Even on a yearly business as small 
as $10,000 this will mean $21.74, which represents a suit 
of clothes for the small-shop owner or a hat for his wife. 
Of course if sufficient bank balance is carried so that 
the money does not have to be borrowed, the relative sav- 
ing is twice as much, 

No matter how much aversion a small-shop man may 
have for written orders, he must have them for the goods 
that he purchases, for those who sell these goods require 
it. If he will make an additional copy of each order aside 
fron the one retained on file, he has the entire makings 
of a follow-up system and price-record index. This copy 
is first placed in a “live” folder and followed up from 
time to time until the goods are received. Then it is 
placed in a “here” folder until the goods are inspected 
and the bill is paid. Then it is transferred to a filing 
box and filed alphabetically under the name of the com- 
modity purchased. This automatically makes a_ price 
record of it, and before accepting a quotation one can 
look into this file and make sure just what he has paid 
for the goods when previously purchased. 

CAN THE Big SHor Buy vo Berrer ADVANTAGE? 

The large-shop purchasing agent who is on to his job 
and alive to his company’s interests has one object in 
mind above others. This is to obtain goods of the re- 
quired quality at the lowest price. First he must be 
sure of the quality. This means definite specifications 
for the goods pure hased and careful Inspection and tests 
after they are received. Specification preparing, In- 
spection and tests cost money if they are properly done, 
and while the big shop can well afford to maintain a ca- 
pable department for this purpose, it is evident that the 
small shop cannot. The remedy in the small shop is to 
hold fast to that which is found good, regardless of the 
fact that an untried make of apparently similar goods 
can be had for a few cents less. 

At that. the big shop hasn’t the best of it hy any 
means. It is in only comparatively few large plants that 
the purchasing is done with a noteworthy degree of in- 
telligence, largely because most purchasing agents are 
unfamiliar with shop practice. They are well acquainted 
with one end of the street—-the one at Price Avenue 
crossing—but they have never been as tar as Shop Ser- 
vice Roadway, although some it must be said have been 
found dodging about in Graft Alley! 

Where the man who buys the goods is also the man 
who uses them. he ts in position to note the exact effect 
of the pill that he prescribes. Reamers and files look 
alike to the purchasing agent that has never used one 
of either kind, but they get their proper rating when 
the shop man gets his fist on them. One of the great 
satisfactions of being a small-shop man is the ability to 
lay down a full house of shop facts against the sales- 
man’s bob-tailed flush! 

Cash buying is one weapon of the small-shop man. 
Get the reputation of paying cash, and dealers and manu- 
facturers will prefer to sell you a small order and get 
the money rather than to deliver a large order to some- 
one else and wait for it. 

On the whole the big shop hasn’t much on the little 
one in the matter of buying. What it gains in size and 
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shrewdness it loses in the lack of closeness of toueh. The 
hig shop gets stuck more frequently, but it hurts mor 
when the little one gets it. And when small shops com 
hine in an association and buy their most common mate- 
rials in large quantities for cash, subject to specification, 
inspection and tests, then they will have a bulge on the 


hie ones in this matter. 


Convenient Slotter Made from 
a Drilling Machine 


By E. V. ALLEN 


A company building a certain class of machines will 
often adapt these to various uncommon uses in their own 
shop, in preference to buying special machines. This is 
especially true where the amount of work is not large. The 
F. W. Lindgren Co., Rockford, Ub, builds drilling ma 
chines, and several classes of work are done on made-over 


drilling machines that are ordinarily done otherwise. One 














SLOTTER MADE FROM A DRILLING MACHINE 


of the machines has been made into a slotter, as shown in 
the illustration. 

Little change was necessary in this case to make an ex- 
ceedingly effective tool. A sleeve A was fitted in in place 
of the usual spindle sleeve, and locked fast. In this 
sleeve the ram B is made to slide up and down by means 
of the connecting-rod C and crank disk D. The stroke 
may be varied by different settings of the crankpin in the 
slot of the crank disk. Slotting bars of sizes to suit the 
work are held in the lower end of the ram by a setscrew F 
Gears or other parts to be slotted or keyseated are held 
in a three-jawed chuck, as shown. The jaws of this chuck 
are easily adjusted along the slots that radiate from the 
center, to accommodate work of various diameters. The 
table carrying the chuck is fed in or out by turning the 
hall crank F. As the table swings on the supporting 
knee and the knee may be swung around the column, vari- 
ous jobs besides keyseating or ordinary slotting may be 
done on this machine if more specialized equipment is 


not handy. 
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‘“Titenrite” and “Duplex” 


Metal Seals 


By Rosperrt Mawson 





SYNOPSIS 7 rese lwo ly pe sare the late sf devel- 
] 


opments in metal seals. They are proving to be 
successful in service, providing commercialiy air- 
tight joints. The punches and dies used in their 
manufacture are of compound type and are here 
shown and described. In the “Titenrite” type the 
part is blanked and formed in one operation, and 
in the “Duplex” one important operation hlanks 
and forms it. This. however. % followed hy a 
small operation that has been found necessary in 


order to insure the best results. 





The “Titenrite” and “Duplex” seals are made by the 
National Metal Seal Corporation, Portland, Me. The 
tools used in making the “Titenrite” seal (Fig. 1) are 
shown in Figs. 2 and 2-A. The steel strip which has 
heen cut to the correct width is fed between the pins A. 
The locating of the strip after the first punching has 


The first operation in making the “Duplex” seal is pro- 
ducing the part as shown in Fig. 3. The tools used for 
this work are shown in Figs. 4 and 4-A. The steel strip, 
cut to the fed be- 
tween the pins A, The locating after the first part has 
been blanked is obtained by the finger B in a manner 
The punch is then 


which has been correct width, is 


similar to that already described. 
caused to descend and the part blanked out. It 
held by the first punch until the second (the compound 
forms the 


is then 
descends and turns down the edge and 
the The punch is then raised and the 
strip forces up the blank, which is dropped into a box at 


type ) 
recess on face. 
the rear of the machine. 

The second operation is knurling the edge to the shape 
The for this work is 
The seal is placed on the arbor at A. 


Fig. 5. machine used 
pictured in Fig. 6. 
The knurl B is then slid over by means of the train of 
until it the seal. The two are then 


against the edge of the seal 


shown in 


gears CU rests on 


revolved each other and 








Yn 





FIG. 2. PUNCH AND DIE FOR THE “TITENRITE” 
been made is by means of the finger B. The punch is then 
forced down and the part blanked out. The downward 
motion of the punch is continued and the edge of the piece 
is turned down, the punch and die being of the compound 
type. The seal is then embossed as desired. 

In using this seal it is placed over the neck of the con- 
tainer and the three lugs bent down, using a special hand- 
device for that purpose. One of these prongs is shorter 
than the others and forms a hinge over the bottle. When 
it is desired to open the seal the two longer prongs are 
pried out and the seal may then be raised, swinging on 
the short prong as on a hinge. If it is desired to swing 
the seal back, a bent bead fits between the two long 
prongs against the neck of the bottle and holds the seal 
securely. The “Titenrite” is giving satisfaction, being 
found to be commercially air-tight. 








SEAL 


FIG. 4 BLANKING THE “DUPLEX” 


knurled. The machine is made adjustable so that by 
using various sizes of locating arbors the different sizes 
of seals may be machined. The rate of production for 
this operation is 1,700 seals per hour. 

The third operation on the “Duplex” to make it as 
shown in Fig. 7 is performed with the tools illustrated in 
Figs. 8 and 8-A. The seal is slid down the chute at A 
until it drops onto the die. Owing to the fact that the 
piece must be in a certain predetermined position for this 
operation, the die is made with the locating device shown. 
This is so made that as the seal slides down it is turned 
until the lips are in the correct location in relation to 
the punch. 

The punch descends and the four lips are slightly turned 
The punch 


The 


under and four center-punch marks made. 
is then raised and the seal ejected with the stripper. 
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DETAILS OF PUNCHES AND TOOLS USED IN MAKING METAL SEALS 
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eals are embossed as desired, and plated and_ polished 
where the order calls for such operations. 
inserted on the inner surface to provide means for making 
They are 
in stock. 


the seals air-tight. now ready to be placed 


either in service or 


UsING THE SEAL ON CANDY BOoTTLEs 


The “Duplex” seal is used largely on candy bottles which 


are made with four projections on the upper edge of 


Pas kimgs are 
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placed two dogs &, which may be placed in any position 


within the capacity of the machine. 
As the head F 


spindle, if comes in 


is carried along by the thread on the 


contact with one of the dogs, and 


the lever G is pushed ove This throws over the lever 


iH, on which is attached a double-faced clutch. As the 
lever His thrown toward either pulley, the clutch teeth 
are placed in contact and the lapping arbor J is driven in 


alternate directions. The vage A to he lapped is placed 
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FIG. 6 KNURLING THE 


“DUPLEX” 


the neck. 
over the bottle-neck, the under side of the seal-lips hitting 
under the beads of the bottle. 
the knurled edge affording the necessary gripping surface, 


When it is desired to use the seal, it is placed 
The seal is then turned, 
until it comes to a stop. This is caused by the raised cen 
ter-punch marks coming against the end of the bottle 


beads. 
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Some Methods Used in Making 
Schebler Carburetors 


EprirorRtAL CorrksSPONDENC! 


At the plant of Wheeler & Schebler, Indianapolis, Ind., 
many interesting tools and methods are used. In Fig. | 


is shown a machine designed and made in the toolroom 
This 


two pulleys A and B, on the inner sides of which are fit 


for lapping out thread gages, is designed with 


ted clutches, which drive the spindle B in opposite dire: 


tions through the gears D. 


g On the lower spindle are 











FIG. S. THIRD OPERATION ON THE “DUPLEX” 
on the parallels as shown. ‘This machine has proved very 
useful and accurate in service, 

PRoLLING IN THE Cam TRACK 
For rolling in the cam track used on the carburetor 


Is @) ploved, 


the machine shown in Fig, 2 The cam sur 
the slight 


The path B is cut and bent to the shape 


face is machined on piece A with a undercut 
on the sides. 
shown. 


One of the cam pieces al d one of the paths are 


then placed in the fixture C, being located by the pins D 
The plu cer # 
At the end of the 


which comes in 


and stop pins. is then drawn down with 
the handle F’. 


steel 


plunger is a hardened 


roller G, contact with the cam and 


path as the plunger is drawn down. The fixture and parts 
are then oscillated by the handle //, and the pressure ex 
erted by the plunger rolls over the beveled edge, thus 
locking the cam track securely 

The jig used for drilling the pin-hole for attaching the 
Fig. 3.) After be 


ing slid on the needle, which is placed in the bushing A, 


ball on the needle valve is shown in 
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THREAD-GAGE LAPPING 
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ROLLING IN CAM TRACK 
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the ball is located by a cup-shaped surface at the end 
of the screw B, and the screw C is tightened up, which 
forces back the needle until the index pointer D points 


to zero. A No. 56 hole is next drilled through the ball 


in the needle, the tool being guided through the bushing £. 
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surface, as shown. The nut is then in the correct po- 
sition for tapping. As the nuts are machined and fed 
around they drop into a box placed to receive them. 

By substituting various locating rings on the drum 
different sizes of nuts may be tapped. The machine 














DRILLING JIG FOR NEEDLE VALVE 


FIG. 3 
The parts are then pinned together. This method of 
drilling insures the distance between the ball and needle 
cone being always the same. This is very important 
in order to have a proper action in the carburetor. In 
front of the jig is shown one of the needles after the 
hole has been drilled and the ball pinned in place. 

A special nut-tapping machine is shown in Fig. 4. The 
nuts are stacked in the hopper A and fed individually 
into the openings in the drum B, which is mounted on a 
shaft with a star wheel C The cor- 
rect location for this drum is determined by the star 
wheel and the roller D. The tap #, which machines the 
thread, is guided in a bushing at #. Motion is conveyed 
to the star wheel and drum by the pulley G, through 


on the other end. 























CONES 


LAPPING VALVE 


FIG. 5. 


gearing. The feeding of the tap is controlled by the crank 
H attached to the large gear. These gears are of such a 
ratio that, after one nut has been tapped and the tap 
withdrawn the star wheel is pushed over with a pin in one 
of the notches, as J, until the roller rests in the concave 








FIG. 4. NUT-TAPPING MACHINE 

shown is used for tapping sizes from: No. 4-32 thread to 
4 in.-32 thread, and the average production is 1,800 
per hr. 

In Fig. 5 is shown a machine designed for lapping the 
valve cones. This is made with two chucks A to hold the 
parts. The chucks are driven through gearing by a cen- 
tral gear on the shaft B. The laps, which are carried in 
the fixture (, are raised alternately by the eccentric D 
driven by the drum £. Motion is conveyed to the laps by 
the plunger F with a rod at the rear of the fixture, this 
rod being in turn attached by levers to the laps. Thus, 
as the eccentric is revolved the rod and plunger are raised 
and lowered, the laps are moved alternately and the sur- 
faces of the revolving valve cones are lapped. 


Es 
Small Strap-Jron Bender 


The bender shown is in use in the shop of the Dan 
Patch Novelty Co., Connersville, Ind. It is used for 
bending light strap-iron loops, one of which is shown in 


place in the device. The base is made of a cast-iron 

















SMALL STRAP-IRON BENDER 


plate. The slide A is also cast iron. The piece to be 
bent is laid edgewise against the form B and the slide 
is forced over it by pulling on the hand-lever C. By 
slightly altering this design the device can easily be used 
for a number of simple bends. 
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The Disposition of Unearned 


Factory 


By Mac 





SYNOPSIS 
obliged to shut one down, would you charge the 
cost of keeping it idle against the cost of work on 
your other plant? Why then, when business is bad 
and your output falls off, should you charge the 
increased overhead against the cost? This article 
throws new and interesting light on this subject. 


If you ou ned two plants and were 





The fierce competition in present-day business has made 
the cost accountant one of the most important men in the 
organization of the factory, and the method of handling 
the burden, or overhead charges, in a factory is the most 
important item in cost work. The manager today, who 
is plunging into a maelstrom of competition with hun- 
dreds of other men who have the same article to sell, must 
know positively and beyond all question what it is 
What is commonly 


cost- 
ing him to manufacture his article. 
termed the factory cost of a manufactured article is the 
lighthouse upon which the pilot of business must keep 
his eye so as to be able to steer successfully a course along 
the narrow channel between loss of business on the one 
side and actual loss through business on the other. The 
salesman must have an accurate factory cost to guide 
him in his work, or the inevitable result is that he will 
either lose business by being undersold by his competitors 
or in underselling his competitors will gain business in 
which there is no profit. 

It is comparatively easy to organize the factory so that 
prime labor and prime material can be charged directly to 
each job affected, and a prime cost be built up which is 
absolutely beyond question ; but factory burden is entirely 
another matter. It is not our intention to dwell upon the 
different methods of adding the burden to the prime cost, 
because the accountant must select from the many sys 
tems in use the one that is best adapted to his particular 
needs. 


Wuy SuHovutp Att BurpEN Bre ABSORBED ? 


The purpose of the accompanying diagrams is to show 
why it is not always good accounting to absorb all of the 
factory burden in the cost of the article manufactured and 
to explain that it is necessary to carry on the ledger an 
account for unearned burden, which, at the end of certain 
periods, should be written off into the Loss and Gain 
account. 

This practice will probably he questioned because, al 
first glance, it shows the possibility that the unearned 
burden will balance the Loss and Gain account at the end 
of a term of business, and while the sales ledger will show 
a gross profit even larger than was anticipated, the Profit 
and Loss account will show that the business has actually 
run at a loss for that period—and this would probably 
be the case. 

For instance, let us assume a plant capable of turning 
out in 12 mo. $500,000 worth of manu- 
factured products at their selling price and that a year’s 
business, with the plant running at full capacity, is sum- 
marized as follows: Direct productive labor, $100,000; 


the course of 


Expense 


SIMPSON 


materials used in manufactured product, $100,000: but 
den, $100,000; commercial overhead and administrative 
expenses, $100,000; miscellaneous income charges, $40,- 
This would leave a net profit of $60,000 on the out- 
put of the plant for one vear. If we analyze the above 
summary, we will find that the $100,000 charged as bur- 


O00-. 


den into the factory cost of the output consists of such 
items as wages of superintendent, foremen, ‘inspectors, 
clerks, truckers, janitors, watchmen, etc.; miscellaneous 
materials, such as lubricating oils, fuel, water, and other 
charges, such as repairs to and depre iation of buildings 
and equipment, taxes, insurance, and interest on invest 
ment. 

By referring to Fig. 1, which is an attempt to show 


how the items enumerated above are taken care of, you 
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PLANT WORKING AT FULL 


AT A PROFIT 


oF \ 
AND 


DIAGRAM 
CAPACITY 


FIG. 1. 


that in the column to the extreme right an 


amount of money equal to the total selling price of the 


will note 
articles manufactured has been divided into its final dis- 
tributions, showing $60,000 as the net profit after the 
In this 


chart we are assuming the factory to be running at its 


income charges of $40,000 have been deducted. 


greatest economical output and, consequently, we are ab- 
sorbing all of our burden in the factory cost of the articl 
manufactured. all of 
the lowest which can be reached and that our selling price 


Assuming that these charges are 
is as high as we dare place it and still be able to get suffi- 
cient business for the entire plant, the conditions above 
are ideal, and $60,000 per annum in net profits on the 
plant is all we can expect under any conditions. To this, 
agreement will no doubt be unanimous, 
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Now let us assume that the sales department forecasts 
that due to industrial depression or greater competition 
the next year’s business promises to drop to a total figure 
of $300,000. The management can easily reduce the ex- 
penditure for direct productive labor and material to 
This will be done 
automatically. It is will take no more 
material per piece under this new condition than was 


correspond with the new business. 


easy to see it 


required the year before, and assuming that the workmen 
work with the same earnestness, there is no reason why 
the direct-labor charge per piece should be any different 
than it was formerly; but the item of burden is entirely 
a different proposition. The management will undoubt- 
edly attempt to make reductions in the amount of burden 
and will succeed to a certain extent. For instance, they 
will be able to lay off a clerk here and there throughout 
the works, and, probably, the services of one or more fore- 
men may be dispensed with. The charge for fuel may be 
decreased almost or quite in proportion to the decreased 
output, and other items of expense in connection with the 
manufacturing plant may show more or less reduction ; 
but such items as wages of superintendent, taxes, depre- 
ciation of buildings, fire insurance, and interest on invest- 
ment will remain identically the same. 


Prorits DisarpEar Trrovugi NEGLECTED 


UNABSORBED EXPENSES 


Ilow 


We will assume that the management is successful in 
reducing the burden from $100,000 to $80,000 and that 
the commercial overhead is reduced in the same propor- 
tion—this reduction is probably even more than can con- 
sistently be made. Referring to Fig. 2, it can be seen that 
we have reduced the direct-labor charge to $60,000 and 
the direct-material charge to $60,000 that we 
are able to absorb only $60,000 of the factory burden, 
making the factory cost of this reduced output only 
the 
represent the same cost per piece as the greater output 
shown in Fig. 1. As above noted, the actual factory bur- 
den was $80,000, leaving $20,000 which has not been 
absorbed and is shown by the dotted line on the chart. 
Twenty thousand dollars of commercial overhead has been 


and 


$180,000, which is in same proportion and would 


treated the same way, and we are taking $240,000 as a 
total cost of our complete output. Thus, using the same 
percentage to add for profit that was used the year before 
and selling our product at the same price, we are justified 
in adding $60,000 for gross profits, making a total selling 
price of $300,000, which was forecasted for the year’s 
business. It is easy to see that we have $20,000 unearned 
burden and $20,000 unearned commercial overhead which 
are not included in this selling price and must necessarily 
he deducted at the end of the year from our gross profits. 
Taking $20,000 as our income charges for this year and 
adding to that the $40,000 unabsorbed expenses, our gross 
profits entirely disappear. 

This chart shows a factory which is just barely manag- 
ing to pay running expenses, and at the end of the year 
there will be nothing for dividends for stockholders unless 
we have been including in our factory cost an interest 
on investment which will be a credit to the Profit and 
Loss account and would, in the end, go to the stockholders 
in the shape of dividends. 

In Fig. 3 we have pictured a factory of the same capac- 
ity where its output has been reduced to $200,000 per 


annum. By following out this chart as Fig. 2 has been 
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explained, you will be ‘able to understand why a net loss 
of $30,000 is shown in the dotted lines in the upper right- 
hand column. If interest on investment has been charged 
into factory cost in this case, the net loss will be somewhat 
less than $30,000, but there will unquestionably be a net 
loss even after this deduction has been made. 

The question naturally arises, Would it not pay the 
owner to close down this plant? The answer to that 
question depends on how much it would cost the owner to 
have the plant idle, and to arrive at this figure you must 
consider interest on investment, depreciation of buildings 
and equipment, taxes, insurance and a certain amount 
payable in wages to men that could not be dispensed with 
even in the event that the factory was entirely idle. But 
the question as to whether the plant should be shut down 
is one foreign to the matter under discussion. 

As long as the factory operates, there is not the slight- 
est reason why this decreased output should be called upon 
























































GROSS ME CHARGES 
PROFIT UNABSORBED 
TRE 60,000% EXPENSE 
ao) ° 40,000% 
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| 00,006 
FIG. 2. UNDER-CAPACITY PLANT “BREAKING EVEN” 


to bear the increased charges necessary for a considerably 
higher rate of production. We have a factory which is 
only operating at partial capacity ; this means that a large 
part of the plant is lying idle and not producing one cent 
of value, while the charges necessary to make this idle 
part produce are being placed against the profits earned 
on the active part of the plant. If we owned two plants 
and found it necessary to shut down one entirely, we could 
not avoid paying taxes and insurance and possibly hiring 
watchmen and bearing loss by depreciation and very likely 
other charges on the shut-down plant, but not even the 
most ignorant or poorly informed manufacturer would 
attempt to charge these items of expense into the factory 
cost of the article manufactured in the shop which is still 
running. On the other hand, he would not be the least 
surprised at the end of the year when he found that he 
was obliged to take a certain part of his profits from 
the factory in operation and use it to pay the expenses 
incurred upon the shut-down plant. If these charges 
should entirely consume all profits made on the plant 
that was operating and actually show a deficit in the own- 
er’s income for the year, it would be no reason for the 
owner shutting down the plant which is operating, on the 
ground that it was not paying any profits, because he 
could easily realize, in that case, that the profits actually 
shown on that manufactured product had been consumed 
by an idle plant. The case is identically the same where 
parts of the shop are not producing. The excessive bur- 
den due to this cause should be charged direct to the Loss 
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and Gain account rather than in the factory cost of what 
little product he is able to sell. 

If we wish to absorb all of our overhead charges in the 
factory cost of the article, we will have to charge more 
burden per piece under the new conditions. If we assume 
that the cause of this decrease in output is competition 
and then go ahead and charge more burden to our factory 
cost and eventually increase our selling price as a con- 
sequence, we will be multiplying the ills with which the 
selling force is already contending and making it impos- 
sible for them to meet competition, with the result that 
our entire factory will close down when no orders at all 
are forthcoming. 

‘Rather than increase the selling price when business is 
falling off, it is really up to the manager to look into the 
details of manufacturing costs and, if possible, eliminate 
some charges already being made and reduce the selling 
price so as to be able to increase the total sales and bring 
them back to a point where the factory will be sufficiently 
busy to absorb all expenses. If, on carefully checking 
over his costs, inspecting the operations as performed in 
the works, going over the invoices for raw material with 
a view of reducing them, and checking up all the details 
of his factory burden and commercial overhead, he finds 
that it is impossible to reduce the selling price of his 
article, it is then a question of preparing to get out of the 
business by finding some other line which he can manufac- 
ture economically in his plant. He must face the un- 
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FIG. 3. NET LOSS THROUGH REDUCED OUTPUT 


deniable fact that competition for some reason has driven 
his business to the wall, and unless he is able to eliminate 
this reason, he must make his arrangements to get out 
with as little loss as possible. There is one thing certain, 
adding fictitious charges to his factory cost will never 
solve the question, but will only bring the inevitable end 
more speedily. 

While the above conclusions are based upon the assump- 
tion that the factory was at one time running at full 
capacity and showing satisfactory profits, the same rule 
applies to a shop which is only starting up business and 
has never reached its maximum output. 
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Drawing Brass Shells and 
Other Press Work 


By G. R. Smitru 


Just at this time a great many companies in our 
country are engaged in the manufacture of war supplies 
and ammunition. yet little information is available as 
to the actual working methods used in drawing shells 


from brass, copper and steel. Having had a wide exper- 
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lence at this work, I will describe some methods that 


have been used with considerable success. 


Brass is rolled in several grades 


or tempers, such as 
dead-soft, soft, quarter-hard, half-hard, hard and high- 
hard. Hard and high-hard brass cannot be drawn with- 
out first being annealed; half-hard and quarter-hard can 
be bent or formed in sharp angles and in some cases drawn 
in shallow shells, but for deep-drawn shells such as cart- 
ridges we must use a soft brass to start with and then 
anneal between operations. I find that some companies 
are doing much more annealing than is necessary because 
they are not equipped with the proper tools and machines 
to do the work. I have found that to gain the maximum 
efficiency must equip the best apparatus on 
the market for the work, and that this is often paid for 
out of the first month’s production, 

To save operations the larger shells can be blanked 


one with 


and drawn part way in one operation, or if a double- 
drawing the Bliss, is used they can be 
blanked and the first and second draw also done in one 
operation. Again, shells blanked 
cupped four or six at a time with push-through dies 
In the case of the Bliss toggle-action 


press, such as 


small can be and 


on a cam 
double-drawing press, the shell is blanked and cupped on 


press. 


the upper dies, which are push-through dies, and is then 
dropped into the lower dies and receives the second draw 
while the metal is still warm from the first, thus saving 
the annealing. 


PropucTION RATES ON SMALL SHELLS 

With a double-action cam press the smaller shells can 
be cut and drawn from the strip with push-through 
a time, at the 150 to 200 shells 
and can, after annealing, be reduced on the 
the rate of about 


dies, four at rate of 
per minute ; 
double-action cam reducing press at 
80 per min. 

I have clean lard oil is one of the 
best but that if the brass receives 
too much heat in the annealing the shell cracks 
along the sides or breaks out entirely at the bottom. 
In annealing, care should be not to get the shells 
too hot; a dull cherry-red is about right, and the work 
should be y itself if the best 
to be obtained. If the work must be cooled more quickly, 


Much work is ruined by heating the 


that 
lubricants for brass, 


found 
often 
taken 


allowed to cool by results are 
use warm water. 
shells too hot and then immersing them in cold running 
water. 

For a shell drawn from light thin brass, I have made 
a very effective lubricant by using one part of hard soap 
dissolved in one part by measure of warm water and one 

The work cannot stand long in 
drawn, as the alkali in the soap 


part of clean lard oil. 
this state after being 
will corrode the brass. 

I speak of clean lard oil, and it is well to call atten- 
tion to a practice | have noticed in vogue in some shops 
of saving the oil that has been used on screw machines 
and sending it to the pressroom to be used on the dies. 
This oil is all right for cutting, but is very poor for 
drawing, as it is often filled with small particles of steel 
that do grave harm to the drawing tool. The practice 
should be stopped as soon as discovered, as a tiny par- 
ticle of steel will cling to the dies and more will collect 
soon there is enough to the work. The 
f the sides of the shells should be watched 


until scratch 


scratching 
for all the time by the operator, especially on work 
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which is drawn two or three times. If the shell is 
scratched in the first draw, after it is annealed and 


drawn the second time the scratch will be enlarged or 


will break through the metal entirely and spoil the work. 
IMPORTANCE OF CLEAN LUBRICANT 


The radius on a drawing tool should at all times 
be kept perfectly smooth. When it becomes rough or 
scratched from constant use, it should be stoned off with 
a fine stone and then polished with finest emery or crocus 
cloth. The operator should watch this and also the oil 
or other lubricant that that they 
are kept free from dirt and sediment. 

After stoning the dies care must be taken to see that 
no small particles of the stone are left embedded in 
them. They should be washed olf with xi soline. Some- 
times the metal will flake off and cling to the dies, but 
this will not take place if plenty of the lubricant is kept 
If it should take place in spite of this, it 
is too soft and shows that it 


he Is using and see 


on the work. 
is evident that the metal 
can be drawn without annealing. 

Copper shells are drawn in much the same way and 
the same conditions apply as in drawing brasy shells. 
A very soft used to start 
nealed between operations the same as with brass, As 
for lubricants, lard oil can be used, but I have had very 
Drawn 


copper is with and is an- 


good success with soap oil and warm water. 
little except in electrical 
and as a for silverware for the reason that 
copper is so much more expensive than brass. 


copper shells are used work 


base-metal 


THe PROBLEM OF THE STEEL SHELL 


Steel shells often present very difficult problems, which 
can only be solved by experiment ; but a few suggestions 
can be given which may be of some help. I have had 
success using lard oil as a lubricant on cold-rolled steel 
and also when deep-drawing steel up to 0.020 in. thick, 
but for steel over that gage I have used a great variety 
of materials as lubricants. 

There was one case where it seemed almost impossible 
to get an oil or other lubricant heavy enough to keep 
the shell from seratching and the metal from flaking off 


on the dies. This was a shell drawn from cold-rolled 
steel 0.0625 in. thick. As a last resort 1 mixed dry 
white lead with machine oil to a thickness similar to 


heavy paint, and had marked success. The principle in- 
volved in this case was to furnish a lubricant heavy 
enough to produce a light film that would maintain it- 
self between the metal and the die. While this mixture 
found difficulty in re- 
It could not be 
dissolved in any acid dip and could only be removed by 
We then tried 
white French zine ground in oil, mixed with the machine 
oil as we had done with the dry lead. ‘This did most 
excellent work, but was too expensive to suit the cost 
to experiment still 


Was a success as a lubricant, we 
moving the lead from finished work. 


washing each piece separately in gasoline, 


department, making it 
further. 


hecessary 


SuccessruL Lupricanr ror Drawina STEEL 


At last I hit upon a lubricant which was found to be 
exceptionally good for both cold-rolled and deep-draw- 
ing steel, as well as being both cheap and easy to dis- 
It is composed of machine 


solve in a dip or to clean off. 
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oil and precipitated ¢halk. Tt is used only on metal over 
0.030 in. thick. 

I find that in some cases where steel shells have to 
be drawn more than once they have to be annealed, and, 
in doing this, care must be taken not to get them too 
hot. I bring them to a nice bright red and then allow 
them to cool covered with air-slaked lime. ‘This gives 
very good results, and I have drawn 0,.020-in. spring steel 
and 0.015-in. tool steel in shallow shells by annealing in 
this way and then retempering afterward. 

The cardinal points in all drawing work are to keep 
the dies perfectly smooth and in good order and to 
use a good lubricant. 


> 


Cutting Sheet Metal toa Pattern 
By EK. A. THANTON 


In cutting sheet metal to a pattern a large majority 
of shops chalk the outline and then cut out with a pair 
of snips or a rotary shear. In the shop of the Dan 
Patch Novelty Co., Connersville, Ind., the method fol- 
lowed is to make a wooden or metal pattern of the de- 
sired outline. This pattern is then clamped to the sheet 
from which the work is to be cut, as shown in the illus- 


tration. Here A is the sheet; B, the pattern ; C and D, 

















A PATTERN 


CUTTING SHEET METAL TO 
the clamps. It will be observed that these clamps have 
broad wooden jaws, so as not to kink the thin metal and 
to give a good firm hold. <A special bracket F has been 
bolted to the shear head to butt the pattern against as 
it is fed through the shear. ‘The roller F holds the 
pattern down as the metal is trimmed off by the rotary 
shear @. 
outline are desired this method is rapid and gives du- 


Where a number of pieces of the same size and 


plicate pieces of far greater accuracy than that obtained 
by the chalking method, 
# 
For Annealing Aluminum stampings a mixture of ordinary 
according to a 


whiting and oil has been found excellent, 
writer in the “Mechanical World.” The process is to obtain 
a quantity of ordinary whiting and mix it with oil until a 


fairly thick paste results Coat the article to be annealed 
with the paste inside and outside. Insert the stamping into 
a furnace or fire, and let it remain until the oil in the paste 
Withdraw immediately and put on a side to cool 
remove the coating of whiting from the 
very soft and thoroughly 


is alight. 
Take a 
stamping It 
annealed, and there 


brush and 
will be found to be 
will be no fire marks 
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Swaging Small-Shouldered Parts 
for an Adding Machine 


By Erwan VIALL 





SYNOPSIS 


ly, the process described in this article is much su- 


. For small-shoulde red parts es per ial- 


perwor to the ordinary one of making in two parts 
and then pinning loge ther. Wherever possvble the 
swaged blanks are made of such a size as to be 


used for several parts. 





Swaging in various forms is far from being new. Gen- 
erally when swaging is mentioned, however, we 
reduced in 


form a 
mental picture of wire, rod or tubing being 
diameter by a hammering process. 
ploy methods very similar to those here described, but few, 


Several shops elm- 


if any, make as extensive or varied use of it as does the 
Dalton Adding Machine Co., Cincinnati, Ohio. This 
company employs the swaging process for the production 


blanks are first cut are a few thousandths thicker than 
the thickness through the shoulder of the swaged blank 
Most of the parts are finish swaged without annealing, 
though in a few cases annealing is resorted to in order tu 
obtain the necessary reduction of the metal. 


EXAMPLES OF Swacep WorK 


As a large part of the work done on a certain piece 
is practically a repetition of that done on a similar piece, 
only a few typical examples will be shown and the work 
described. In Fig. 1 illustrated the 
in the production of two different pieces. 


are various steps 
The first is aun 
accumulator pinion and cam. The rough blank is shown 
at A and the swaged form at B. This is an especially 
difficult piece to niake because of the fact that the corner 


where the shoulder joints the flange must be sharp. The 





oe 3 


$0990: 




















FIG. 1. STEPS IN THE PRODUCTION OF PARTS FOR AN FIG. 2. ILLUSTRATING THE USE OF ONE SWAGING 
ADDING MACHINE FOR DIFFERENT PARTS 
of more than one hundred different parts for the machines cam part must also be kept sharp and accurate. The 


they manufacture. 

For the swaging work in the Dalton factory the ma- 
chine used is a standard No. 23 Bliss press of 250-ton 
capacity and weighing 12,000 lb. The standard stroke 
of the slide is 114% in. and the gear ratio is 7% to lL. 
The material used is known to the steel companies as 


swaging stock. The strips or sheets from which the 


flash trimmed off in the production of the pinion teeth 
is shown at C and the pinion at ). There is one other 
step, not represented here, and that is the shaving of the 
pinion teeth; but it illustrates nothing not shown. The 
rough blank is 7 in. in diameter the longest way, the 
tooth from which the cam is made being slightly longer 
than the rest. The thickness of the stock from which it is 























FIG. 3. OTHER SWAGING PRODUCTS 














FIG. 4. \ ROUGH-BLANKING DIE 
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blanked averages about 0.185 in. The swaged piece 
measures 1,%; in. in diameter, 0.065 in. on the extreme 
edge and 0.063 in. where the teeth are to be cut. The 
distance through the shoulder is 0.145 in. The diameter 
of the shoulder is 0.537 in., and the cam where it joins 


the shoulder is 0.100 in. thick. These measurements were 
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Other swagings and parts are shown in Fig. 2. At A 
is a rough blank and at B is the swaged piece. At D, 


F and G are parts punched out from the swaging, which 
fully illustrate the use of a certain-sized swaging for vari- 
ous parts. The steps illustrated in the lower part of this 
photograph do-not start with a punched-out blank, as in 
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FIG. 5. PINION-SWAGING DIE 

taken with a micrometer from actual pieces, just as they 
came from the dies, no attempt being made to obtain ex- 
treme accuracy. Under the circumstances the accuracy 
obtained will be appreciated. 

The rough blank for the second piece is shown at £ 
and the first swaging operation at /’. The rough blank is 
0.250 in. thick and The first swaging op- 
eration makes the piece measure 0.247 in. through the 
shoulder and 0.068 in. in thickness close to the shoulder. 
The punch is made to flow the metal outward, so that at 
the thickness is 0.120 in. 


‘The piece is now an- 


’ 


1% in. long. 


the edges of the “cross-arms” 
~) 


The length is increased to 2 in. 


FIG. 6. THE TRIMMING DIE 


the previous ones, but the piece 7 is made in a screw 


machine from bar stock. It is 3% in. in diameter and 
*; in. long, with a 4-in. stud. The piece swaged from 
this is 1,4, in. in diameter and 0.217 in. thick. The 


piece punched from this swaging is shown at K. Two 
operations, however, are illustrated by J and K, as the 
piece is first punched out as shown at J and is then placed 
in a piercing die for the purpose of having two holes made 
in it. 

In Fig. 3 are shown a few other examples. The blank 
A is ;* in. in diameter and 0.164 in. thick. The dimen- 


sious of the swaging are 144 in. diameter and 0.065 in. 





- 




















se OQ 








FIG. 7 THE SHAVING DIE 


This 
increases the length to 24% in. and reduces the entire thick 
ness to 0.065 in., 


nealed and the second swaging operation performed. 


with the exception of the extreme tips 
and the shoulder or hub, the latter remaining the same as 
before. One of the small levers made from this swaged 
piece is shown at 7. A number of other pieces are made 
from the same swaging, several of them having two lever 
hape of 


or arms on them, which accounts for the size and 


the piece, 


FIG. 8 \NOTHER SWAGING DIE 


The hub is ™% in. in diameter and 0.146 in. thick. 
given further to illus- 
for a number of parts. 


thick. 
The other parts shown are simply 
trate the use of one-sized swaging 


Previous to making the parts as just described, the 


levers or arms were blanked out in a punch press, the 
hubs were made in a turret lathe and then the parts were 


drilled and pinned together. The loss through spoiled 


or inaccurate pieces was sometimes as high as 30 per cent. 


or more, and the cost was from 3c. to 5e. each. The 
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cost by the swaging process is about 20c. per hundred, 
with about 1 per cent. loss. 

The sets of dies, like the parts, are very much alike, 
so only a few will be shown. Fig. 4 shows the rough- 
blanking die for the accumulator pinion and cam. A is 
the lift stop; B is a spring-operated slide with a pin 
underneath for holding the stock firmly against the guide 
as it is fed in; C is a small pushpin used to force the 
stock back against the guide; D is one of the blanks pro- 
duced, and at the right are the punches. To insure the 


parts of the subpress being put together properly, the 

















FIG. 9. TRIMMING AND SHAVING DIES 


posts are made of different diameters, one being 1,%y and 
the other 144 in. They are 8 in. ¢. to ¢. 
and the bolster is 13¢ thick. 

swaging die are shown in Fig. 5. By 
examining the die on the left it will be seen that the 
cam and shoulder of the 
downward as the rest of the metal is forced to tlow out- 
ward to form the flange for the teeth. The forked plunger 
is used to locate the long tooth of the blank for the 
The trimming die is shown 


in diameter. 
The parts of the 


plece are forced or sheared 


formation of the cam part. 
in Fig. 6 and the shaving die in Fig. 7. 

The swaging die for the part made from screw-machine 
The rough and the swaged 
The trimming and 


stock is shown in Fig. 8. 
pieces are shown in the foreground. 
shaving dies for this piece are shown in Fig. 9. 

The steel used for these dies varies somewhat, though 
the accumulator pinion and cam die are at present. made 
of Columbia H. 8S. The flat swaging dies are made 
of Intra steel, and all trimming and shaving dies are 
Because of the accurate work re- 


steel. 


made of carbon steel. 
quired of the accumulator pinion die it has to be ground 
about every two or three thousand pieces, while on some 
of the others the time between grindings is almost un- 
limited. Most of the swaging dies are ground perfectly 
flat on their working 
slightly curved so ‘as to flow the metal better in cases 
where one operation is not enough for the amount of dis- 


surfaces, though a few are made 


plac ement required, 
a 
Tools for Making a Hinge 
By CurisTIAN F. Meyer 
th 
The 


machining of this piece must be done very carefully, as 


The hinge shown in Fig. 1 is used to support 


needle-bars of a full-fashioned knitting machine. 


an inaccuracy of only a few thousandths of an inch will 
be sufficient to reject the finished hinge. 

The dimensions A, B, (, D and F are not only to 
be correct but also exactly the 


ame for all hinges, be- 
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cause the latter have to be replaced very frequently and 
should fit into any machine without difficulty. It is 
also hecessary to have the holes F’ in the center of their 
respec tive bosses and the width G the same for all hinges, 
for the last is the fact that the 
a very much exposed 


The reason requirement 
hinges are close together and in 
their 


The sequence ot operations is as 
i 


location, and the refore appearance should be as 
faultless as possible. 
follows: 

l'irst operation, drilling of holes KF: second operation, 
third operation, milling of in 


holes F’, 


mulling bottom of hinge: 


her surfaces at right angles to center line of 


fourth operation, drilling of holes //, 
First Dritting OpERATION 
The first operation is performed with the jig shown 
in Fig. 2. This consists of a cast-iron base plate A 
cast integral with two extensions B and (. The exten 
sion B is provided with a finished slot into which the 








drill guide-holders D are fitted and held by suitable 
(H (H 
KG > KG» 
me C ~~ » C = A a 
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FIG HINGE TO BE MACHINED 
screws. In a similar way the V-shaped locating piec« 
FE are fastened in the slot. The upper guide-holder is 


provided with a stationary bushing, while the lower guide 
holder, as well as the boss F, is fitted with adjustabl 
vuide bushings, 

plate Gy securely 


steel angle 


plate 


The extension ( has a 


screwed to it. This angle is provided with two 
tapped holes to suit the sper ial screws 7. These oper 
ate the steel slides ./ independently of each other. The 
slides are cut out to suit the shape of the hinge, thus 


holding it securely. 


First MILLING OPERATION 


After the holes are drilled the hinges go to a milling 
performed 
on two hinges at one time in the fixture shown in Fig. 
3. A flat A has a number of projections B 
cast integral with it. 
horizontal pins of the same diameter as the machined 
The 


two hard 


machine for the second operation, which is 


long, base 


These extensions are provided with 


The hinges are slid on these pins as shown. 


holes. 
bottom 
ened, adjustable setscrews equipped with a locknut. 


of each hinge is resting upon 


flange 
Suitable steel clamps By press the hinges firmly avalist 
A small guide-pin keeps each clamp in 
The hardened steel vaye dD is fast 


the setscrews. 


the proper position. 
ened to a projection and is fixed at such a distance from 
the that 


the center line olf locating pins u feeler blade 








-~> 
cae 
ao 
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of 0.020 in. inserted between the side of D and the cut- 
ter will just bring the latter into the correct position to 
cut the bottom of the hinges properly. The gage may 
be swung out of the way of the cutter while the latter 
is in operation. 

The third operation is also a milling operation, and 
the fixture used for it is shown in Fig. 4. It consists of 
a cast-iron base plate A cast integral with two bearings 
B. The latter are bored out to receive a steel bushing, 
the upper part of which is shaped to receive the hard- 
ened-steel roller C. A steel pin D slides easily in the 
bushing and a tension spring inside of the boss presses 
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over it, so that the advancing pins enter the machined 
holes in the hinge. Since these pins are always at the 
same distance from the center line they will also locate 
the hinge in such a way that it is exactly in the center 
of the jig when the two shoulders of the pins are against 
the bosses. The handle is turned still farther, and the 
pins begin to exert a certain pressure upon the hinge. 
As soon as this pressure becomes too strong the spring 
in the boss will allow the pins to slide back into the 
bushing, since the strength of these springs will only 
keep the pins in their place against a certain pressure, 
which must not be strong enough to cause any strain cr 




















FIG. 2. FIRST DRILL JIG 

against the pin, but a hardened setscrew in a slot of 
the pin prevents its being forced out entirely. The pin 
may be pressed back in the bushing, however, as far as 
the length of the slot permits. Another tension spring 
on the other end of the pin is constantly pressing in 
the direction of the roller. 

The roller works against the side of the cam D. These, 
of which there is one at each side of the jig, are fast- 
ened to one and the same shaft # revolving in suitable 
A cast-iron bracket F with a handle 
is also fastened to the shaft at one side of the jig. The 
cams are shaped and arranged so that they push the 


bearings as shown. 


FIG. 3. FIRST MILLING FIXTURE 

bending in the arms of the hinge. When the hinge. is 
properly placed it is held in position by the clamps 
shown. The cutter is guided by the two steel guide- 
plates G. A feeler blade inserted at each side between 
the guide-plates and the cutter assures the correct posi- 
tion of the cutters. 

The fourth and final operation is to drill the holes H 
in the flange of the hinge. The jig shown in Fig. 5 
is used for this purpose. The hinge is laid upon the 
finished surface of a cast-iron base-plate A. This plate 
has two extensions B, which serve as bearings for the 
fulcrum pin of a steel guiding lever C. A pin D serewed 























FIG. 4 SECOND MILLING FIXTURE 


rollers, and consequently also the bushings, forward in 
such a manner that the latter are always at the same dis 
tance from the center line of the jig in any position of 
the cams. 
bushing are therefore also at all times at the same dis- 
tance from the center line of the fixture. The hinge 
is laid into the fixture as-shown and the handle F' laid 


The pins which are pushed forward with the 


FIG. 5. SECOND DRILLING JIG 

into a boss provided for that purpose is used as a stop 
The hinge is placed under the drill 
guides F and the lever C The 
guide pin F is then pushed through the holes of the 
hinge and a corresponding hole in the lever. Thus the 
Two setscrews G 


for the guide lever. 
is swung into position. 


hinge is properly located and aligned. 
serve to hold the lever in position durimg the eperation. 
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By Hugo 





SY NOPsSIS—In 
reason why piston rings are not gas-tight or wear 
An improved method of manufac- 
Formulas and a 


this article is explained the 


the cylinder. 
turing them is given in detail. 
diagram to enable the reader to design piston 
rings for any desired condition are shown. These 
formulas have been tested out in actual practice 
and have given the desired result. 





Any packing for a movable piston has to fulfill two 
requirements—it must exert a reliable and uniform pres- 
sure along its entire circumference, and this pressure 
must not exceed a limited amount in order to avoid wear- 
ing. Self-expanding piston rings meet these conditions. 
They are the most reliable expedient for that purpose, 
and at the same time the cheapest, acting only by their 
own elasticity and their particular shape, without com- 
plicated parts. Satisfying results, however, are not ob- 
tained unless care is devoted both to the designing and 
the manufacturing. As to the design, it is usually fixed 
hy a few rules gathered from practical experience, indi- 
cating suitable proportions. But the data of 
different experts vary. Therefore, the new method de- 
veloped and here described has been adapted to different 
conditions. 


various 


MANUFACTURING METHODS 


In manufacturing rings it is the one method to be 
recommended, because of its affording absolutely uni- 
form pressure. 


It is better than the old one, in which 
first a cylinder is turned somewhat 
larger than the diameter of the com- 
pressed ring, then the bore is turned 
eccentric to the outside circumference, 
and finally a slot is cut out of the 
thinnest part. The purpose of this ec- 
centric shape is to accommodate the 





to the decreasing 
The 


There is a higher 


nodulus of section 

FIG. 1. METHOD 

OF MAKING THE 
PATTERN 


bending moment. result, how- 
ever, is not perfect. 
pressure near the joint than in the 
middle part. This may be proved practically by its not 
wearing unifornily. 

Therefore, the correct start with an ir- 
regular ovoid shape, which must be laid out so as to 
furnish a true circle after the joint has been cut out 
and the ends pulled against each other. There are two 
methods of getting this result. Both use a special pat- 
tern for the casting. One method 
by turning or milling with special machines which copy 
the required fancy shape from a pattern, and the slot 
is cut out afterward. The other method may be handled 
with the common machine-shop equipment; the joint 
is cut out first, then the ring is compressed with a clamp- 
ing fixture and finished outside and inside in this com- 
pressed state. It is obvious that this way requires an 
individual handling for each ring, whereas the former 
allows the turning of one long cylinder, comprising many 
rings, at the same time. 


way is to 


finishes the surface 
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As to the pattern, it would be a hard job to get its 
correct ovoid shape but for a little stunt. This is, to 
the 
outside and inside that the compressed ring shall have, 


make first a hollow cylinder pattern ol diameter 
adding, of course, the necessary allowance for finishing ; 
then this pattern is 
wedge just as big as 


at one spot, and a 
cut the 
ring later is driven home into this slot (Fig. 1). This 
wedge pulls the pattern out in a way that is strictly 


cut through 


the section to be out of 


inverse to the one by which the finished ring is com 
It is obvious, therefore, that this process pro 
duces just the ovoid shape desired. It will be under 
stood that the allowance for finishing must be as small 


pressed, 


as possible, otherwise the elastic deflection of the pattern 
may differ from that of the finished ring on account of 
the greater thickness, 

Further, it is 
out of the casting just 
has been in the pattern. 


that the section must be cut 
at the spot where the wedge 
This spot be carefully 
marked both on the pattern and the casting. The joint 
may be made straight, inclined to the axis, or lapped 
The faces should then be finished by grind 
chucks, Piston 
require any e 


ob\ ious 


must 


as usual. 


the 
rings manufactured in 


manner on magnet 
this 


centricity, as uniform pressure against the walls is ai 


ing in usual 


way do not 


forded by their ovoid shape. 


Proportions FoR RINGS 


The such 
of equal thickness may be found by the following method. 
It will that this although looking 
a little complicated at the first glance, is easily han 
dled, for by using the formulas 5, 7 and the dia 
gram, Fig. 2, The 
obtained by this method have been checked up against 


best proportions for a set of piston rings 


be observed process, 
6 and 
everything may be fixed. results 
the best data of practical experience. 

Several questions have to be answered for the layout 
thick, 


These are 


of piston rings for a new machine—how how 


wide, how big a slot and how many rings? 
the practical questions. Before answering them, however, 
we must investigate one or two other problems, namely, 
what amount of pressure does a ring of given proportions 
exert upon the walls and how much is allowable? In 
order to find out the first, we consider the upper half of a 
compressed ring as a regular plate spring, Fig. 3, pressed 
by a load F against the lower half, which is solidly sup 
ported. The general formula for the deflection F of 


such a spring is 


12 Flr’ 
BE 6 t8 (1) 
where 
E Modulus of elasticity: 
l Length of the spring rn. 


The other lettering refers to Fig. 4 and 5, 

The load that is required for compressing as much as 
f is, therefore, 
Efbt® 

-- A ») 
f= Sate (*) 
Using the ring inside of the cylinder of the engine, 
there is no such single load, but a uniform pressure p 
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applied upon the entire surface r b of the ring. Sub- 
stituting, therefore, r bp for F, we find the pressure p 
per square inch 

Eft 


3 
——— |b. per 8q.in. 
12 z27°4 


(3) 


12,000,000 Ib. per sq.in., we 


p= 


For cast iron with ZF = 
vet the final formula 


= 1,600,000 : "yf (4) 
_ d d 


showing the pressure depending only upon the thickness 
of the wall and the size of the slot, both in relation to 
the diameter. 

The next question is, what amount of pressure may 
be safely applied without wearing? As a rule, a pres- 
sure of 6 to 7 lb. per sq.in. is perfectly safe if reason- 
It is advisable, 
Wear- 
ing depends not only upon the pressure, but also upon 
the speed of sliding. It is obvious that in a low-speed 
machine a higher pressure may be allowed than in a 
high-speed one. As standard for our purpose we may 
therefore assume the product pV (V = speed of piston). 
According to the best practice the value of this product is 
1200 (5) 
for average conditions (steam engines) ; 

pV = up to 6000 (5a) 
for very easy conditions, for instance, with perfectly 


able lubrication has been provided for. 
however, to consider the conditions individually. 


pV = 


cooled air compressors 5 

pV down to 3000 (5b) 
for hard conditions such as in Diesel engines or automo- 
bile motors, where the temperature is high and the danger 
of carbonizing great; p in lb. per sq.in. and V in ft. per 
min. 

In order to have a better judgment about these fig- 
ures, we may compare them with a well-known rule for 
the ercsshead guides working under similar conditions. 
There the value of pV amounts to from 15,000 up to 
60,000. Of course, guides will stand more than piston 
rings because they are better cooled, abundantly lubri- 
cated and easily adjustable. But the figures show that 
the values recommended for piston rings are in fair pro- 
portion and certainly safe. 


OBTAINING THE REQUIRED PRESSURE 


So far, knowing what pressure the engine will safely 
stand, we may proceed to investigate what pressure is 
required to have the piston tight. This problem is 
closely connected with the other one, of how many rings 
are necessary, for it is obvious that the more rings 
used and the wider they are, the less may be the pres- 
sure per square inch. Thus we establish formula 6 


- — pbz (6) 
where 
z = Number of rings. 
T = Factor of tightness; its value is determined by 
the empirical formula 7 or 7a 
/ *)\ 
i 0.035 P; 1 + :) (7) 
for disk pistons ; 
l 
T = 0.02 p, (1 i ") 7a) 


for long plunger. 
p, = Working pressure of the liquid or gas in p sq.in. 


.may proceed to the original task of the layout. 
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It is most convenient to choose the number of rings 
according to the general layout and the common practice 
for the special type of engine dealt with. Then T may 
be figured out by formula 7, p assumed within the limits 
dictated by formulas 5 (or 5a or 5b) and b determined 
from formula 6. Eventually, one or two figures more 
may be tried for p and also for z, in order to establish 
convenient conditions. 

OxBTaIninG Stor DIMENSIONS 

These preliminary problems being investigated, we 
We re- 
sort back to formula 4 and use the values of p and b as 
fixed by formulas 5 and 6. Then we have still to find 
out the thickness of the wall and the size of the slot. 
One value may be assumed and the other figured out by 
formula 4, 

However, in our choice we have to remember that the 
ring will stand only a limited amount of strain and 
The elastic limit of the ma- 
For the tough quality of 


this we have to consider. 
terial must not be surpassed. 
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DIAGRAM OF PRESSURE ON THE 


CYLINDER WALL 


FIG. 2. 


cast iron which is generally used for piston rings, a 
stress of 17,000 Ib. per sq.in. is allowable. The com- 
pressing of a concentric ring produces a stress of 


am 
4,800,000— «x 4 S 
7 a? (8) 
If the ring has to be slipped over, another stress is 
produced by the pulling out, which may be determined 
It is not necessary, how- 
the results 


S = 


by a rather complicated formula. 
ever, to figure out this or formula 8, as 
are shown in the diagram in Fig. 2. 

This diagram shows three different types of curves; 
in the first place a set of lines for various pressures p 
ranging from 2 to 14 lb. per sq.in. The ordinates of the 
diagram represent the proportion of diameter to the open- 
ing, the abscissas the proportion of the diameter to the 
thickness of the ring. Thus, after assuming a value of 
p, it is necessary only to look along the proper curve, 
¢ and f 


. ; d ad 
choose a convenient point, and read ; and 7 


may then be figured out. 
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Two other curves show the compression stresses of 17,- 
000 and 15,000 lb. per sq.in. for the corresponding 
points of the diagram. As the curves of the first system 
are limited by them, no mistake can be made concerning 
compression stress as long as proportions inside the 
diagram are chosen. But care must be taken regarding 
the slipping over. Two other curves, running from the 
right upper corner down to the lower center, indicate 
the stresses arising here. Slipping-over rings ought to 
be chosen from the region to the right of this limit only. 
But where the rings do not have to be removed very often, 
it does no harm to exceed the limits. It may, however, 
enlarge the slot and in this way increase the pressure, 
unless the slot is reduced again by the regular compres- 
sion. 
Example: 
hp. are to be figured out. 


The piston rings for a Diesel engine of 100 
The bore of the cylinder is 





18 in., the speed of the piston 755 ft. per min. Fixing 
F pty 
;N O 
f X a >! 
a 2 FIG. 4 RING,COMPRESSED 
} rt» 
J —_— cI 








eH 


Y 
FIG.3 RING, ASSUMED AS A FIG.5 RING, NATURAL STATE 


PLATE SPRING 


FIGS. 3 TO 56. PROPORTIONS FOR RINGS 


the value of pV = 3400 (formula 5b), we find the al- 
lowable pressure p = 4.5 lb. per sq.in. 

We assume further the number of rings z 
ing the high combustion pressure of the gas p, 
lb. per sq.in. Then formula 7a gives the factor of tight- 
ness 


6 regard- 


550 


T = 0.02 * 550 & (14+ \%) 13 

Using formula 6, we get 
i3=45xX%b6xX6. +b 
In diagram Fig. 2 we find the curve for p = 4.5. At 
its lowest point, where the utmost allowable compress- 


ly in. 


: : d 
ing stress is reached, we meet convenient proportions 7 


ad 
= 8 and ; 36. Accordingly, we have f = 2% 
in., ¢ = \% in., b and z = 6 as assumed before, The 


stress in slipping over is far below the safe limit. 








PETERMAN MACHINE 


FIG. 1. HOME OF THE 





~? 
as 
Ut 


MACHINIST 


Peterman Screw Machine 
By F. J. G. Revver 
The principle upon which the Peterman screw machine 
is built is wholly a Swiss creation. As a result of long 
experience and connection with screw-machine problems, 


the present model of the machine has been developed. 


In Fig. 1 is shown the home of the Peterman screw 
machine, located in Moutier-Grandval, Switzerland. The 
outside orderly appearance ol the Lactory duplicates the 
inside order and cleanliness. 

In Fig. 2 is shown a view of the main building. The 


distance from floor to ceiling is exceptional in a factory 
producing small and medium machines. This is to insure 
plenty of light through plain glass windows, good ventila- 
tion and a large volume of air. The machine tools to 
equip the factory have been selected from among the best 
English, German and American products. 

A Peterman screw machine with secrew-slotting attach- 


ment and individual motor drive is shown in Fig. 3. 


DETAILS OF Stpr-CamM MACHINES 


One of the improved side-cam machines is shown in 
Fig. It is fitted with 
three tool holders and a right-hand differential tapping 


tf and a rear view of it in Fig. 5. 
or threading attachment. The product is very accurate, 
the machine having been designed especially to insure this 
result. It is built in three sizes. For the production of 
very small screws to be used in watches and jewelry, hay 


ing a head of a maximum diameter of 1 mm. (0.039 in. 
and a threaded diameter varving from 0.2 to 0.6 mm. 
(9.0078 to 0.021 in.), it is necessary to use a very sensi 
tive and accurate machine. Such a machine is the small- 


est, No. 0. 


screws per minute; the length of bars fed to the machine 


It is capable of the regular production of 20 


varies up to 30 feet. 
Micrometric and rapid adjustments for tools are on all 

sizes of machines. The following figures about the three 

principal sizes are interesting: 
Machine No. 0 will take as a 


(0.118 in.), 


Orass 


maximum diameter of 


steel 2 mm. (0.078 in.) ; 
and will turn a maximum length of 15 mm. (0.59 in.). 


It occupies a space of 46x23 cm. (18x9 in.) and absorbs 


3+ mm. 


stock 


LQ hp. 
Machine No. 1 will take as a maximum diameter of 
stock—brass 7 mm. (0.27 in.), steel 5 mm. (0.19 in.); 


and will turn a maximum length of 70 mm. (2.75 in.). It 
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FIG. 2. VIEW OF THE MAIN BUILDING 
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occupies a space 75x45 em, (29x17 in.) and absorbs 
VY, hp. 

Machine No. 2 will take as a maximum diameter of 


stock—brass 15 mm. (0.59 in.), steel 10 mm. (0.39 in.) ; 


and will turn a maximum length of 90 mm. (3.54 In.). 
It ov uples a space of 120x60 cm. (fixrsl, in.) and 
absorbs 14 hp. 

A great variety of work can be done on these machines 
in consequence of the design of their movements and 























FIG. 3. A PETERMAN FIG. 4. THE SIDE-CAM 
MACHINE MACHINE 


attachments. On the left of the machine (Fig. 4) the 
attachment shown can easily be removed and replaced 
by others, for differential threading or tapping, for single 
or multiple drilling, for drilling and tapping, ete. 


OPERATION OF THE MACHINE 


The head of the machine travels longitudinally. The 
turning can be done directly out of the chuck for short 
pieces or through the bushing A for long pieces. The 
longitudinal movement is imparted through the side cam 
of a face cam with an inclined plane. The side cam B 
transmits its movement to the lever ( fastened to the 
swinging slide ) which oscillates around the stud F. The 
movement is transmitted to the sliding head through the 
adjustable heel F which can be moved as required for 
different lengths of turning, by means of the screw G. 

The chucking of the bar in this machine is positive. 
The chucking mechanism is shown at H. The bar is fed 
hv means of counterweights, located inside the stock sup- 
ports, and therefore out of the way. 

The oscillating double tool holder J swings on a large 
stud placed on the vertical center line of the machine and 
helow the horizontal center line. Its movement is im- 
parted by a face cam A. The turning-tool holders are 
provided with adjustments which permit their being 
placed parallel to the axis of the piece to be produced with- 
out loosening the tool. 

The third tool holder is vertically mounted upon the 
support of the oscillating double tool holder. Its move: 
ment is transmitted through an independent cam M. 
The system of levers which transmits the movement of 
the cam to the tool-holder slide can be adjusted to vary 
the ratio of travel between cam to slide from ! ‘, to */, 
as required, 

The differential threading or tapping device shown on 
the left in Fig. 4 has been designed upon principles which 

ive the followine advantages: It works without any 
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losses of time, the threading being done during the rota- 


tion of the piece part, generally during the cutting off 


or the knurling. ‘The entire device can be displaced ver- 
tically and horizontally, or the two movements combined, 
to effect a perfect centering of the tool, an operation that 
is easy and rapid. 

On the No. 1 machine a diameter of 3.5 mm. (0.137 
in.) can be threaded; and on machine No. 2, a diameter 
of 8mm. (0.51 in.). A single cam only is necessary for 
any thread, smal! or large, long or short. 

The functions of the threading device are as follows: 
An invariable cam .Y which commands a lever O is at- 
tached to a spindle 7 at the other extremity of which is 
fastened a belt shifter Q and an auxiliary lever that im- 
parts its movement to a feeding lever through an adjust- 
ment screw and engages the threading die or tap. 

The tapping or threading is done to the desired length 
which is controlled by an adjustable screw mounted on a 
lever oscillating on a stud and mounted with a trigger 
device which keeps the belt on the tight pulley during the 
tapping or threading operation. When the disk R comes 
in contact with the screw it instantaneously releases the 
belt shifter, thus applying the brake and causing a dead 
stop of the machine; the piece part continuing to rotate 























FIG. 5 REAR VIEW OF FIG. 6. MACHINE WITH 
MACHINE DRILLING DEVICE 


pushes the threading die or tap back to its original 
position. 

In Fig. 6 is shown a stronger drilling device mounted 
for large drills. The spindle drill holder A is fitted on a 
slide B the forward movement of which is received from 
a side cam through the lever (. This lever pushes against 
an adjustable device. The spring )) brings the slide back 
to its original position. This mechanism is reversible, 
so that the spring pressure can be used to feed the drill 
and the cam movement to bring the slide back to its 
original position. 

The Law Governing Grinding-Wheel speeds is simply illus- 
trated by C. H. Norton in the following way: If any single 
cutting particles on the wheel were strong enough and were 
held firmly enough in place with the work revolving, it 
would not be necessary to revolve the wheel at all in order 
to grind cylindrical and surface work; just as much work 
could be accomplished as is accomplished now by revolving 
the wheel. But this we all know is not true, and we there- 
fore revolve the wheel in order that no single particle may 
be destroyed or broken out because of the excessive amount 
of work, and we increase the speed of revolution in proportion 
to the weakness of the particles, and also in proportion to the 
amount of work accomplished per minute 
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Compact Feeding 


Milling 


sy D. 





SYNOPSIS An attach ment for a horizontal 
drill which enables tt to mill the outside of a large 
flange. Involves several interesting problems. This 
shows a compact gear reduction of 44 to 1 for 
securing the desired feed. 





Mounted on the Barrett horizontal boring mill shown 
in Fig. 1 is an engine bed of a two-cycle crude-oil engine. 
This engine is built along steam-engine lines, being pro- 
vided with a crosshead bearing in the hed, the bed bored 
On 
the larger sizes of these beds it was necessary to provide 
the outboard bearing as shown, the arms extending up 
at the sides of the bed and carrying the bearing in a remov- 
It will be noticed that the bed projects 
beyond the flange against which the cylinder is bolted. 
This space underneath the cylinder is used for an air 
space, the air being taken into this at 
from thence drawn into the cylinder. 


and the end faced in the position shown on the mill. 


able cross-ba r. 


and 
and 


one side 


The 


sides 
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around the edge about 34 in. wide, the remainder of the 
flange being slightly relieved below the finished diameter. 

It will be noticed that the handles for traversing the 
boring bar have been removed from the feeding head and 
are replaced by a fiat bar, which is connected to the 
crank driven by the shaft running beneath the end of the 
boring mill. ‘This shaft is driven from the regular boring- 
mill countershaft, which is located along the wall at the 
back. 


seen 


The feeding is by rack and pinion, and it will be 
that the crank is rotated 
which the bar is attached will be moved back and forth, 
to the longitudinal of about 

A head which can just be seen through the end 


the feeding head to 


as 


giving bar a movement 
11% in. 
of the bed is attached to the bar and carries a tool which 
projects over the edge of the flange, ready to begin work. 
A small notch for starting the tool is chipped at the 
bottom of the flange where it joins the bed. Feeding 
is accomplished by turning the regular cone pulley of the 
mill by hand, thus rotating the bar through the driving 


worm and gear. The average time for finishing the outer 

















BORING AND 


TURNING ON 


FIG. 1 


end of this air box are bored to the same radius as the 
finished end of the cylinder, which bolts against the end 
of the bed. The cylinder is provided with finishing strips 
which correspond to the air-box on the end of the bed, 
these turned at the same time as the end of the cylinder. 

Since the end of the cylinder was finished it was also 
necessary to finish the outside surface of the flange on the 
end of the bed to the same diameter in order to make a 
neat-appearing job. The means for doing this in rather 
a striking manner are shown in Fig. 1. When the air- 
box on the end is bored the same tool is used to face the 
end of the bed, thus giving the proper diameter for the 
flange. This flange is provided with a finishing strip 
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surface of the flange is about one-half hour, the engines 
ranging from 10 to 100 hp. in size. 

As this arrangement was rather hard on the vital parts 
of the boring mill, the attachment shown in Fig. 2 was 
This was intended to be used on a horizontal 
drill press, finishing the flange at the same time that 
the holes were drilled for the studs attaching the cylinder 
to the bed. 
at the end, so that the attachment could readily be se- 
cured to the flange, being held in position by a couple of 
slotted clamps slipped over the studs shown at the right- 


dey ised. 


The beds were, of course, previously bored 


The various steps are for the different sizes 
Rigidly attached to the casting which bolts 


hand end. 


of engines. 
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to the bed is the shaft S, on which the various parts ro- 
The main casting or body is held on the shaft by 
This casting being slotted at the 


tate. 
means of the collar (C. 
upper end, allows the adjustable bushing which carries 
a 4-in. milling cutter to be located at the proper diame- 
ter for the various sizes of engines. This steel 
is provided with a shoulder at one end, milled off on either 
side to fit into the casting. 

The other end is provided with a collar, which also fits 
the slot in the same manner, the collar being tightened 


sleeve 


by the nut NV, which is operated by means of a spanner. 
The sleeve is provided with bronze bush- 


ings, which thus form an oil pocket in :% 
the center, this pocket being filled a. mh 
through 14-in. pipe shown at the top. i} \ 


The shaft carrying the cutter is driven 
by the sprocket and an ordinary bicycle 
chain. It was necessary to use different 
lengths of chain for the various sizes of Si, 
engines, as no adjustment was provided. 
At the end of the shaft S is the sleeve 7, 
which the the drill 
spindle and drives the attachment. Riv- 
eted to this sleeve is the sprocket driving 
the milling cutter at the top, and also the 
steel disk D, the three being provided 
with bronze bushings and held on the sta 
tionary shaft by the nut at the end. Th 
disk D also carries a small 18-tooth pin- 
ion at its outer edge, this rotating on the 
shoulder pin riveted to the disk. Just 
bevond this disk will be noticed another 
disk D’, which carries another pinion 
of the same diameter. Between these 
disks are the two gears G’ and G, G@’ 
being keyed to the shaft 8. Gear (, however, is fastened to 
the disk D’, these being provided with a bushing. Gear (’ 
has 45 teeth of 9 pitch, while gear @ has 44 teeth. 

The action of the feeding mechanism is as follows: 
As the small pinion ?” is rotated around the stationary 
gear (7’ by the disk it is of course forced to turn; since the 
gear G has one tooth less than @’, the teeth are consequent- 
ly spaced a greater distance apart, so that as the disk D 


screws on end of 


FIG 


rotates one complete revolution the pinion 7” will carry 
the gear @ back one tooth, thus giving a reduction of 4! 
to 1. Now gear @ in turning back carries the disk D’, 
which also carries a feeding pinion. The two gears /' 
and H also have 45 and 44 teeth respectively, so that 
the total reduction through the train of gears is 1936 to 1. 

Riveted to the gear H is the gear J, which in turn 
meshes with the pinion A. This pinion turns loosely on 
the shaft S’ when the nut at the end of the shaft is loos- 
ened, clamping being effected by means of the conical sur- 
faces. On the end of the shaft 8’ is cut the final feeding 
pinion, which meshes with the large gear L, which is fast- 
ened to the stationary casting, which is bolted to the bed. 

This gear reduction was designed to give a feed of ap- 
proximately 0.014 in. per revolution to the milling cutter 
when in a central position. Of course when operating on 
the larger beds the feed is correspondingly increased, and 


vice versa. As the small feeding pinion meshes with the 
gear L it is seen that it will rotate the main casting carry- 
ing the milling cutter about the shaft S, thus giving 
the required motion about the center of the flange on the 


bed. 
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As the disk D turns in the right-hand direction with 
the drill spindle, disk D’ will be driven in an opposite di- 
rection. This in turn drives the gears H/ and ./ in the 
right-hand direction, shaft S’ then rotating in the oppo- 
site direction. This of course carries the main casting and 
milling cutter in the same direction, or left hand, opposite 
to the direction in which the milling cutter is rotating. 

In starting the cutter it is of course necessary to chip a 
small groove at the side of the bed for entering. The 
pinion A’ may then be tightened on the shaft and the 
cutting started without the slightest difficulty. 
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ATTACHMENT 


2. DETAILS OF THE MILLING 

This arrangement of feed reduction is very compact, 
considering the reduction which was necessary due to the 
large radius at which the milling cutter is operating. 
It could hardly be obtained by any other means in as 
small a space as here shown. The means of lubricating the 
small pinions, which of course operate at a high speed, are 
shown. 
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Shell Reamers with Unequally 
Spaced Teeth 


By G. DooraAKKERS 

In modern workshops shell reamers are used to such an 
extent that it pays well to devote some time in designing 
a reamer that gives really good all-round results. 

Now, the shell reamers often used have equally spaced 
cutting edges and in many cases fail to give satisfaction. 
It seems difficult to produce an accurate round hole with 
them. The equally spaced cutting edges produce a chat- 
tering action. In some holes the chatter marks are plainly 
visible and are of course detrimental to the quality of the 
This difficulty is largely overcome by the use of 
For 


work, 
shell reamers with unequally spaced cutting edges. 
measuring purposes, however, the spacing has to be ar- 
ranged in such a way that all the cutting edges are dia- 
metrically opposite, and the main object of this article is 
to show how that feature can be attained. A further im- 
provement is the milling of the cutting edges behind cen- 
ter, producing a rake which facilitates the cutting. 
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milled 


2D 


20° 


The H which the cuttine edge is 


amount 


It 


behind the center is taken from the formula H 


is found that two types of shell reamers are sufficient for 
all practi al purposes the eight-tluted type for steel, cast 
iron, gun metal, etc., and the six-fluted type for aluminum. 
For the sake of clearness, the calculations for each type 
are treated separately, although they are based on the 
same principles. 


THe Eiagut-FLutrep Suepe REAMER 


For the eight-fluted type, Gap 1 is the smallest. Gaps 
2,3 and 4 gradually increase, but Gap 5 is the same a 


van 


as Gap 1. Thus the second half of the reamer is a replica 





rABLE 1 KIGHT-FI 
Gap 1 Gap 2 Gap 3 Gap 4 

A u & 2 Index ¥ & Index ¥ © & Index 
. e as te = forw. te = forw. o% ~ forw 

os e = & e  ° 

=o oan =< .~ ——— - a — hn 

| od ° . 4 j 4 

2 e &: -% -s =f" 
S © &z Se H ge as s yi Ges [sss 
PEEs SE € SE SSE SE 53 SE 57 
Ot <” a & as" $8428 = See ae” Sa 
i § 0.043 0.3763 +0 O122 +0. O13 0 +0 0142 5 9 
1 § 0.050 0.4278 +0. 0142 +) O15 0 +0.0163 5 9 
1} } 0.056 0.4787 +0. O156 +0 O173 0 +0. 0186 5 9 
1 } 0.062 0.5306 +0. 0180 +0 0194 0 +0.0208 5 9 
12 } 0.068 0.5820 | +0 0200 £ +0 0214 »# 0 +0.0230 5 9 
14 3; 0.075 0 6334 = +0 0219 = +0 0235 <= 0 0 OO57 5 9 
1; 1 0.081 0.6849 | 2» 40.0240 = r +0007 = 5 0 5 14 
1} 14 0.087 0.7362 £ =+0.0258 && <= 0.0083 ” 8 0 , 17 
1i 14 0.093 0.7875 = = +0.0277 »2 = +0.0098 22 4 0 > 13 
2 140.100 0.8389 $ o+0.0296 E oc 0.0032 5 7 0 16 
24 13 0.106 0 8902 = +0. 0315 <= +0. 0150 <s 3 0 , 12 
24 13 0.112 0.9416 ™ +0.0335 + 40.0019 < 6 0 5 15 
23 14 0.118 0.9929 +0. 0354 0 0112 8 0 5 17 
25 13 0.125 1.0443 +0. 0373 +0 0070 5 0 > 14 
2} 14 0.137 1.1471 +0 0413 +0 0443 0 0.0010 5 9 
3 1§ 0.150 1.2498 +0. 0452 +0 0484 0 +0.0312 5 9 


of the first half. A reamer milled on that 


always have two cutting edges exactly opposite each other, 


prin iple Vi ill 


a feature which is wanted for measuring purposes. 

The handle of the ordinary indexing attachment has to 
he revolved 40 times for one complete revolution of the 
work. By using a plate with an 18-hole circle, and by 
indexing as follows, it is easily understood how the gradual 
increase in gaps is obtained: First indexing—4 turns, 9 


q 


me. | 
End mill mak 


A 
“A 
a0 
N = 





8 FLUTES 6 FLUTES 

LAYOUT OF TEETH IN SHELL REAMERS 
holes: second indexing—4t turns, 15 holes: third index- 
ing—5 turns, 3 holes; fourth indexing—®5 turns, 9 holes. 


The next four indexings are the same. If we now take the 
sum of the first four indexings, we obtain 20 turns. This, 
added to the 20 turns of the following four, gives exactly 
one complete revolution of the work. 


The dimensions A, B, C and F are dependent on P 
and J) and must not be taken much smaller than 
D+ P marz., 


or else the reamer becomes too weak and 


t 
will break easily. 
grinding 0.020 in. 


after 
the 


The formulas such that 


from the diameter, the width of 


are 
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land hecomes ' mn The following formula olve the 
values for A, B,C and F 
» sen (34 de 7. 40 main, P 4 di J.) 
f 0.41074 D 4 — 
An 
. sen (DT de 7. 46 man, \ des 
B 0.395245 D + : } 
32 
; S Sia | 10) oe “7. 46 man. a thes 
( 0 37868 P) } } 
32 
. . een (43 der lh wean. VY dea ) 
f 0 36108 DP 4 
32 
; l 
\\ hy re in \ (it ret 
32D 
rh SHELL REAMERS 
(sap o (rap ¢ (sap ¢ {sap Ss 
}- 2 Index ¥ - 2 Index * Index ™5 2 Index * 
> = forw. =e = forw. = = forw = es forw = 
Ss £22 48 222 4S Za: ¢éf 
0 oso8 4 ) +0 O122 ors oO +0 O142 5 9 0 
0 O458 4 ) +0 O142 #0) OLSS 0 +0 0168 5 98 0 
00515 4 9 +0 O156 +0 O173 oO +0 0186 5 9@ 0 
0 O582 4 ’ +0 OLSO +0 O104 0 +0.0208 5 9 0 
0 OO44 4 ’ +0 0200 +0 O214 0 +0 0230 5 9 ‘ 
0 O807 4 Lt HO O219 +) 0235 = 0 0 0OO57 5 9 7 
0 O287 » + 0240 - +0 0047 5 0 5 14 11 
0 O175 = 40 0258 ‘2 0 0083 S 0 5 17 14 
0.0375 5 1 = +0.0277 ' £ (1) OOO fr. 1 0 513 10 
00264 5 4 +0. 0206 &E ~ 0 0032 7 0 5 16 13 
0.0465 5 0 +0. 0815 Es +O O150 -< ; 0 5 12 9 
0.0304 5 +0 08335 +0 OO19 x 6 0 515 12 
0.0232 5 +0 O34 0 0112 8 0 517 14 
0.0443 5 +0. O373 +0 0070 5 0 5 14 11 
0 0846 4 15 +0 O413 +0 0442 0 0 0010 5 9 6 
0.1248 4 11 +0. 0452 -) 0484 0 4+0.03812 5 9 ? 
4 , 
All milling is done with an ordinary end mill. 
By substituting, the values in the formulas A, B, C and 
; : D + P mar, : 
F’ will in some cases be found smaller than 


D+ P maa 


and as no smaller dimensions can be allowed, 


A, B, C or F, and the work has 
V holes, to obtain the 


That second indexing is in the 


is then used instead of 
to be 
required land 
direction to the first, and before 


indexed around again, say 
opposite 
indexing for the follow 


ing gap, the handle has to be moved back the N holes or, 


as is done in the tables, the amount is added to the orig 
inal indexing. 

The different values for V are obtained from the for 
niulas : 
N for A | Y, deq \ for B | V’.. deg. 
N for C tx YY. deg. \ for F | y, deq 
Where 

sin Y(1,2,30r4 

(CE we (Vaw =H = \ [rm -PY']) 


ither A, B, C or F, as the case may be. 


A’ represents e 
THe Six-FLUTED SHELL REAMER 


For the six-fluted type, 1 and 4 are the smallest gap 


and are also equal. An 18-hole plate is used again with 


the following indexing: First indexing—6 turns; second 
indexing—6 turns, 12 holes: third indexing, 7 turns, 6 
holes. The next three indexings are the same again. The 


sum of the first three added to the next three indexings 


equals 1O turns, whi h wives one re volution of the work 
What was said about the relation of A, B and ( toward 
and D and about the lands for the eight-fluted ream 


pP 
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ers also holds good in this case, and the values for A, B 
and C can be obtained from 
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In order to show clearly how the tables are put together, 
the following list gives the data summarized for the reamer 


+ = 0.33983 D + °" (48 deg. 16 min. — sin X deq.) that was taken as example: 
i ). SINGS + 32 Outside diameter reamer D............. = 2 in. 
OE — ee eee eee = 1.250 in. 
‘ 7 . ° ° y Amount of cutting edge behind center H = 0.100 in. 
— sin (54 deg. 16 min. — sin X deg.) Distance from center for Gap 1; A...... = 0.8389 in. 
B = 0.29200 D + ee ee ee Number of holes indexed in opposite di- 
oO” rection of arrow or indexed backward 
2 BARR ree Fe: ae 0 hole 
° . . . ° —- , : Amount the milling-machine table has 
C = 0.24798 D + sin (60 deg. 16 min. sin X deq.) to be raised (+) or lowered (—) for 
= UeMEEVO J 20 milling Gap 2; 0.8389 Ue cckenes +0.0296 in. 
on The number of turns and holes the work 
has to be indexed round in the direc- 
. . > 1 tion of the arrow or indexed forward 
Where sin A degrees = a0 Ty lr WLS od ow ata aes eee Oe ae oe 4 turns, 15 holes 
’ 32 D Index backward for Gap 2....ccsccccses 0 hole 
: ; . Raise or lower table for Gap 3; 0.8093 — 
All the values for A, B and C will be found smaller than ROR ee ene ee —0.0032 in. 
D 4 P paaes paper oor ee eee ee ee 5 turns, 3 pares 
; . ndex backwart - * Sa 0 turns, 7 holes 
= and the work has to be indexed round a second Raise or lower table for Gap 4.......... 0 in. 
4 Index forward for Gap 4 5 turns, 9 
: . eS Se 0 eee 5 turns, 16 holes 
time in every instance. Index backward for Gap 4......eccccees : 0 turns, 13 holes 
si ner , ; , ' Raise or lower table for Gap 5; 0.8125 — 
The values for V are obtained from the same formulas IE a ain ee i aa 0.0264 in. 
. ° Index forward for Gap 5; 4 turns, 9 holes 
as used for the eight-fluted reamers, Oe MODs 6c bs ces tn deeensndwecaveews 5 turns, 4 holes 
TABLE 2 SIX-FLUTED SHELL REAMERS 
Gap 1 Gap 2 Gap 3 Gap 4 Gap 5 Gap 6 
- Index Index Index Index Index Index Index Index Index Index Index 
= a. Backw Forw Backw Forw Backw Forw Backw Forw Backw orw Backw 
+ , 2 @ 2 yg Ss 2 g my ng 2 2 g 8 g 2 @ x x 
a | <= > > = > § PP = + = - «= > = - £§ 2 - & P = 
~ os | _ od _ ™ _ a ad _ ad = sd _ od _ ad _ = _ 
j 4 12 7 6 1 6 8 12 2 Oo = 12 7 Ss 3 6 8 12 2 0 
1 j 7 7 l 1 l Ss 7 l 13 7 #18 7 7 1 l l Ss 7 1 13 
1; ; 0.056 12 7 #6 1 6 8 12 s £8 8 0 12 7 -_ 8 12 2 0 
1} ; 0.062 8 = 1 2 - 2am 1 14 . on S 7 - 2 s 8 1 14 
1 } 0.068 - 13 7 on 1 7 8 13 2 1 S 1 13 7 7 1 7 S 13 2 1 
1} i 0.075 0. 5937 4 16 7 #10 1 10 8 16 2 1 Ss 1 16 7 10 l 10 S 16 2 1 
1} 1 0.081 0. 6562 pea 1 2 7 14 1 14 9 2 2 Ss 8 8 1 2 7 14 1 14 9 2 2 Ss 
1} li 0.087 0.7187 z 1 5 7 #17 1 17 9 5 2 iil 8 11 1 5 7 17 1 17 9 5 2 11 
lj 1} 0.093 0.7500 S 1 1 7 13 1 13 9 1 - 2 8 7 1 1 7 13 1 13 9 1 2 7 
2 1} 0.100 0.8125 3 1 t 7 16 1 16 9 2 10 8 10 1 4 7 16 1 16 9 4 2 10 
24 1} 0.106 0.8437 3s 1 0 7 12 1 12 9 0 2 6 8 6 1 0 7 12 1 12 9 0 2 6 
24 il 0.112 0.9062 & is +8 86 8 °2 Ss 2 62 8 Se £ 2 2s 2 S-. > 9 
2i 1} 0.118 0.9687 1 5 7 #17 1 17 a 5 2 ii 8 Ill l 5 7 17 S i 9 5 2 1] 
2) 1} 0.125 1.000 1 2 7 #14 1 14 3% . i 8 8 1 2 7 14 1 14 9 2 2 8 
2} 1} 0.137 1.0625 15 7 9 1 9 8 15 2 3 Ss 3 15 7 9 1 9 8 15 2 3 
3 1} 0.150 1.125 11 7 5 1 e 8 11 ; mw 8 17 11 7 5 1 5 8 11 1 17 
wr T nh — ira ata f } wing « Index backward for Gap 5.............. 0 hole 
Exampk oo Find the required data for indexing and Sain a awe ts ee 2 i 
milling an eight-fluted shell reamer of two inches di- 0.8093 ...........-+0., Ree eececcccceces + 0.0296 in. 
’ ‘ suaGex Forwaere fer Gap 6....<ccceceececs 4 turns, 15 holes 
ameter. Index backward for Gap 6...........e.. = 0 hole 
_ , a . Raise or lower table for Gap 7; 0.8093 — 
The maximum hole P equals 1.250 in. age ortgegen atria Pen etter — 6.0032 in 
In@ex forward for Gap 7. ...csccccccecs = 5 turns, * ee 
7 ? 2 OF Index backward for Gap 7........cseee0% 0 turn, 7 holes 
A as D — 0.100: D + Pmax sai a 290 = ().8125 Raise or lower table for Gap 8......... 0 in 
20 . ’ j sg Index forward for Gap 8; 5 turns, 9 holes 
er I ie ake le sae. glad aan aa 5 turns, 16 holes 
P = . . . Index backward for Gap 8.......cese-- 13 holes 
sin X = ay 0.0156 a 0 deq. 54 min. 
lhe indexings for milling the tops of the reamers are 
0.55726 bviously the same as the original indexings for the di 
A = 0.82148 + - = (0.8389 obviously the same as the original indexings tor 1e dl- 
oO. . ° . ° 
edo ameter. The top gaps can be milled in one cut with an 


0.59995 

B = 0.79050 — = 02,8093 
ro 
5 ys 

y ~e A . 0.64100 ~~ee 

C’ = 0.75736 aa ——— O06 
On 

; P 0.68029 a 

k 0.72216 + — = 0.7434 
On 

D + Pause 
The value of A is above — max: and therefore cor- 


rect. Bis so little under (only 0.003 in.) that it can 

ye assumed correct, but C and F must be replaced by 

D + Pmax 
4 


second time in these two cases. 


— 0.8125 and the work has to be indexed a 


(0.8125 — 0.7774)? + (o (1 — 0.6043) — Y (1 — 0.66016))? 


=41 


=}VY (0.0012 + 0.0021) 


Sin Y, 
= 0.02872 or Y, = 1 deg. 39 min 


SinY, = 4 V (0.8125 — 0.7434)? + (/ G — 0.5526) — Y (1 — 0.66016))* 
= 4) (0.0047 + 0.0074) = 0.05513 or Y, 
N forC = 4 X Y, = 4 X 1 deg. 39 min. = 


N for F = 4 X Y, = 4 X 3 deg 


3 deg. 10 min 
7 holes 


13 holes 


6 deg. 36 min 


10 min. = 12 deg. 40 min. = 


angle cutter, but the angle of the index head has to be 
changed for every gap. For the eight-fluted reamers 
an angle cutter of 65 deg. is used, and for the six-fluted 
type an angle cutter of 75 deg. 

The angle the index head is set to, = 90 deg. — Z. 
Z can be obtained from the formula, 


fan S 
tan Z = 4 
tanl 
where 
U’ = Angle of cutter used; 


ft. 


ae Sn 
= Angle between two cutting edges = (7 - 7 


x 9 deg.; 
T = Number of turns of index handle; 
H = Number of holes; 
C = Number of holes in circle. 

Angles of index head for milling top of eight-fluted 
reamers: First indexing, 68 deg. 17 min.; second in- 
66 deg. 8 min.; third indexing, 63 deg. 50 min. ; 
For six-fluted reamers: 


dexing 


fourth indexing, 61 deg. 22 min. 
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First indexing, 69 deg. 45 min.:; second indexing, 65 deg. 


6 min.; third indexing, 58 deg. 

A casual look at Tables 1 and 2, which are for eight- and 
six-fluted reamers respectively, gives an idea of complica 
they do not pre 


os min. 


tion: but once accustomed to their use, 
sent any difficulties. In practice they have proved to be 
of considerable value as regards saving time, especially 
when large quantities of similar reamers had to be made. 
Standard Threads for Lamp- 
Base and Socket Shells* 
1914, to take up the 


Threads 
shells as follows: 


Your committee appointed May 1, 
subject of Standardization of Special 
report on rolled threads on sheet-metal! 

During June, 1912, some of the manufacturers of elec- 
a meeting in the 


begs to 


trical wiring supplies and lamps held 


attempt to standardize these threads and arrived at a 


practical compromise on those then in use. 
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DIMENSIONS OF THREADS 
AND SOCKET SCREW 
SIZE 


AND 
BASE 
MINIATURE 


FIG. 1 
FOR 


FORM 
LAMP 
SHELLS, 


It being thought advisable to modify certain features 


of the standard agreed upon in 1912, another meeting 
of manufacturers was held Mar. 18, 1914, and at this 


meeting the American Society of Mechanical Engineers 
was asked to take up the subject and make recommen- 
dations. This resulted in the appointment of a com- 
mittee. 

The committee held the 
sideration of this subject and has conducted numerous 


conferences with manufacturers and corresponded in de- 


has two meetings for con- 


7x Screw é 
7 iM res . 
Wax lam Base 
FIG. 3 FORM ANT PIMENSIONS OF THREADS FOR 


tail with a selected list of 38 of the largest manufacturers. 
Only minor changes from the generally recognized stand 
ard have been made and 27 manufacturers approve the 


recommendations and the balance of the 58, who have 
not replied to our letters, are—to the best of our knowl- 
edge—already using the recommended standards. No 


objections have been given. 


*A. S. M. E. committee report 
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An investigation of the German standard on the me 
dium-sized shells, as given by J. E. Reimecker, shows that 
the same number of threads per inch is used as on the 
American standard, but that the depth of thread 1 
vreater and differing diameter dimensions are in use. It 
has not seemed wise. therefore, to consider this standard. 
The standards recommended are, therefore, as given 
helow for the four sizes in both male and female shells. 
The male shells are used on lamp bases, fuse plugs, at 
tachment plugs, ete., and the female shells for electri 

sockets, receptacles and similar devices, 
The male shells are usually known as “lamp-base screw 
shells” and the female as “socket screw shells.” 


MINIATURE SIZI DIAMETER DIMENSIONS OF STANDARDs 
Socket Screw I amp Bas 
Shell Screw Shell 
‘Go” gage, top of thread 0 3775 in O 37500 
ot Go” gage, top of thread 0 3835 0) S700 iv 
"Go" gage, bottom of thread 0 3375 0 33501 
Not Go" gage. bottom of thread 0 3435 0 1 3300 in 
Threads per inct 14 14 
Depth of thread 0.020 in 0.020 in 
ry s ¢ e+ t.f 
7 ® 4 
— 
7 - + t | 
' ‘ 
d S 
FIG FORM AND DIMENSIONS OF THREADS POR 
LAMP-BASE AND SOCKET SCREW SHELLS, 
CANDELABRA SIZE 


Fig. | of thread and for convenience 


repeats these dimensions, 


shows the form 


CANDELABRA SIZE: DIAMETER DIMENSIONS OF STANDARDS 


Socket Screw Lamp- Base 


Shell Screw Shell 
Go” gage, top of thread 0. 470 in 0 465 in 
“Not Go” gage, top cf thread 0 476 in 0 460 in 
Go” gage, bottom of thread 0 420 in 0 415 im 
“Not Go” gage, bottom of thread 0. 426 in 0 410 in 
Threads per inch 10 10 
Depth of thread 0 O25 in 0 O25 in 


Fig. 2 shows form of thread and for convenience re 
peats these dimensions. 
; % ; 
! 
Pri 
' . | 
' : : ! 
cheng i 
at oS! et 
| 6, AA'¢ 
. a S » . , Me ne 
S.C) & MI Rie - 


AO 
j 


LAMP-BASE AND SOCKET SCREW SHELLS, MEDIT™M SIZFP 
MEDIUM SIZI DIAMETER DIMENSIONS OF STANDARD 
Socket Screw Lamp- Bas 
Shell Screw Sho! 
Go" gage, top of thread 1 045 in 1.037 in 
Not Go” gage, top of thread 1 053 in 1. 031 in 
Go" gage, bottom of thread 0 979 in 0.971 in 
Not Go" gage, bottom of thread 0 O87 in 0.965 in 
Threads per inch 7 7 
0 033 in 0 044 mn 


Depth of thread 


3 shows form of thread and for convenience re 


the ~t 


Fig. 


ats dimensions. 


1M 
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STANDARDS 


Lamp- Base 


DIMENSIONS OF 


Socket Screw 


MOGUL SIZE DIAMETER 


Shells Screw Shells 
‘Go” gage, top of thread 1. 565 in 1.555 in 
“Not Go” gage, top of thread 1.577 in 1. 545 in 
“Go" gage, bottom of thread 1.465 in 1.455 in 
“Not Go” gage, bottom of thread. 1.477 in. 1.445 in 
1 1 


Threads per inch d 
Depth of thread : 0.050 in. 


Fig. 4 shows form of thread and for convenience re- 
peats these dimensions. 

For each size of lamp-base screw shells there should 
he two threaded ring gages to govern the diameter of 
the bottom of the thread outside and the form of the 
Also two plain ring gages to govern the diam- 


0.050 in 


thread. 
eter of the top of the thread outside. 

For each size of socket screw shells there should be 
two threaded plug gages to govern the diameter of the 
top of the thread inside and the form of the thread. Also 








MACHINIST 





Vol. 43, No. 17 


shown in the illustration. The one at the right is a bar 
and tool rack, made of heavy strap iron. The curved 
pieces are strong enough to hold the heaviest bars that 
may be laid in them. Just back of this rack is a bolt rack 
made of pieces of angle iron, notched out as shown, to 
hold clamping bolts. These racks are bolted to the iron 
columns between two machines and are out of the way, 
although easily accessible. 


< 


Gage for Testing Cutters 
By C. SMITH 


The illustration shows a gage for testing the teeth after 
grinding in formed milling-machine cutters. The cutter 
is rotated on the stud A, and by turning the knurled 
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FIG. 4. 


two plain plug gages to govern the diameter of the bot- 
tom of the thread inside. 

These gages should be marked “Go” and “Not Go” re- 
speetively, according to the dimensions given. 

Your committee therefore recommends the use of the 
standards described and further requests that there be 
deposited with the Bureau of Standards, Washington, 
D. C., master gages for each size shell, the expense of 
such gage to be borne by the manufacturers. 

And it further recommends that these standards he 
known as “The American Standards” the 
in question, 


for purpose 


rd 


Bolt, Bar and Tool Racks 


There are numerous little labor-saving devices in use in 


the railroad shops at Somerset, Ky. Two of these are 











AND BAR RACKS 


TWO CONVENIENT BOLT 


FORM AND DIMENSIONS OF THREADS FOR LAMP-BASE 


AND SOCKET SCREW SHELLS, MOGUL SIZE 


handle B the plate C is brought in contact with teeth 
at D. The graduated dial £ can then be set at zero, 
which will indicate how much to reduce the diameter of 
the cutter to obtain uniform grinding of the teeth. 

This method will be most appreciated when cutters are 





CUTTERS 


GAGE FOR TESTING 


milled with an odd number of teeth and it is impossible 
to caliper the cutters in the usual way. 


Bs 5°) 

An Imitation Platinum Black Finish is given by the “Brass 
World” as follows: Dissolve iron filings in muriatic acid until 
the acid will dissolve no more, then measure the clear acid 
in a glass graduate and pour it into a large jar. Measure 
out the same amount of nitric acid and add to the iron solu- 
tion. After two or three minutes the united acids will start 
to boil, then as suddenly fall flat and cool off. After the 
solution has cooled it can be applied with a brush or used as 
a dip. For a cheap black, use four ounces of liver of sulphur 
dissolved in hot water. 
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Letters from Practical Men 


OOOO VV 


Rigid Shaper Tool Posts 


The illustration, Fig. 1, shows a holder which takes 
regular tool bits, and can be set at any desired angle for 
side and corner cutting. The shank A fits in the hole of 











F1G./ THE LONG HOLDER 
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FIG.2 THE SHORT TYPE 
RIGID SHAPER TOOL 











POSTS 


the tool block in place of the tool post and the holder 
is securely clamped to the tool block by means of the 
nut B. 

In Fig. 2 is shown a small tool holder which was found 
useful for shaping out holes in dies. The tool is forged 
to the desired shape from drill rod and clamped to the 
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holder by means of the spring collet on the end of the 
holder and the nut A. The collet end of the holder should 
be hardened and drawn to a spring temper. A piece of 
14-in. steel should be inserted in the collet hole when it is 
hardened so that the collet will admit the tool freely after 
hardening. 
A. J. CHAMBERLAIN. 
South Bend, Ind. 


Using a Motor for Drilling and 
Stenciling 


The illustrations show an outfit that is used for both 
stenciling and special drilling, and is saving considerable 
time in both cases. 1 and 2, this is 
a portable electric drilling machine supported on an 
overhead rail and counterbalanced for easy handling. Fig. 


As shown in Figs. 


1 shows the device used in connection with the babbitting 
of bearings. It is proving very useful in drilling the oil 
holes in the bearing cap after the babbitt is poured. 

Fig. 2 shows a similar device used in stenciling burlap 
bags and canvas strips, the drill chuck being replaced 
by a 5-in. stenciling brush. This brush is run at about 
750 r.p.m. and saves from 40 to 60% of the time formerly 
required to do the work by hand. 


Fig. 3 shows the arrangement of the counterbalance, 
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FIG. 1. PORTABLE OVERHEAD. DRILL 


STENCILING 


FIG. 2. ARRANGED FOR 
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the drill being supported by a piece of %4-in. pipe of 
sufficient length to suit the particular work in hand. A 
few of the main dimensions are shown, these being the 
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DETAILS OF THE 





FIG. 3. COUNTERWEIGHT 
size of the overhead trolley rail and wheel and of the 
counterweight. There are many places where this device 
will be found extremely useful. 

G. H. WiLLIAMs. 


Chicago, Ill. 
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Whitworth Thread Data 


Now that we are turning out large quantities of parts 
form of 








for the British Government, the Whitworth 
K Pe 
i 
' 
‘ A — A -” 
i r ' 
: 
; ; 
A 
! i 
; : 
‘a 
; . 
/ \ 
Y \ 
: 
™= Pitch= Somber f Thread per In h d= Deptt =Px0.64033 x-D 
D=Total Depth=Px0.90049 r=Radius=Px01373 


CONSTANTS FOR WHITWORTH THREADS 


thread has become more generally used throughout this 


country. 
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The constants shown in the illustration will be found 
useful when machining threads of this type. 

It has often been asked why the 55-deg. angle was 
adopted for this thread. Perhaps by putting this ques- 
tion up to the readers of the American Machinist an 
answer may be obtained. 

E. A. ErMOLb. 


Germantown, Penn. 
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Modifying the Teeth in Gears 

On page 26 of the “American Machinist Gear Book” 
the practice of modifying the teeth in bevel gears such as 
are used in automobile rear axles is referred to, but no 
information is given as to the rules for the same as adopted 
by the best gear makers. 

For an example I will use the dimensions of a gear and 
pinion manufactured by one of the leading axle firms. 
and the pinion 16, the diametral 
gives a pitch angle of 16 deg. 13 
The pres- 


The gear had 55 teeth 
pitch being 414%. This 
min. 13 sec. and a cone distance of 6.5644 in. 
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DIAGRAM OF TOOTH DIMENSIONS 
angle specified was 17144 deg. This will give a ra- 
for the base circle of the involute for the pinion of 
The illustration gives the diagram from 


sure 
dius 
1.7658 in, 
which I computed the dimensions. 

From this it can be seen that in this particular set 
of gears it is possible to get contact on true involute 
surfaces from the points F to G. By computation the dis- 
tance from F to D is 22.0516 in. The distance from D 
to B (the pitch point) is 21.8778 in. From these two 
dimensions we can readily see that the maximum adden- 
dum for a tooth on the gear to have contact over its entire 
profile would be their difference, or 0.1738 in. The ad- 
dendum we actually find on the gear is 0.147 in., or a 
difference of 0.0268 in, 

What I would like explained is, What is the determining 
factor for this variation of 0.0268 in. in this particular 
case? From the diagram we can see that the possible 
length of gear addendum is a function of the pitch angle 
and also of the pressure angle. 

[ trust some of the readers of the American Machinist 
will be able to explain the way gear makers determine 


these results. 


CHARLES A. WARING. 


Toledo, Ohio. 
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‘Milling Attachment for Lathe 


The illustration shows a milling attachment that has 
been found handy in an automobile repair shop for squar- 
ing the ends of shafts and cutting plain and Woodruff 
keyways. The casting A is finished at B to fit the seat 
of the compound rest, and the face C is finished to receive 
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LATHE MILLING ATTACHMENT KEYWAYS 


the compound rest. The work holder PD is fitted to the 
tool-post slot and clamped in place with two Y4-in. cap- 
screws, as shown. The work holder is bored out and 
fitted with cast-iron bushings # to suit various sizes of 
stock. 


A. W. MASSECAR. 
Buffalo, N. Y. 
& 
Handy Drill Jig for Studs 


On small work where the cutting time is short. 


it often happens that it takes longer to handle the work 


very 











in and out of the jig and clean the latter than it does 
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FIG2 
FIGS. 1 AND QUICK-ACTING DRILL JIG 
to do the actual cutting. Work of this sort requires a 


jig that is quick-acting and easily cleaned, 

Fig. 1 is a cold-rolled steel stud with a ¥-in. 
which has to be a certain distance from the end. 
experimenting with many different styles of jig, 
decided that the device shown in Fig. 2 is the best we 


hole, 


we have 


After 
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can make, as it is exceptionally quick-acting and easily 
cleaned. This jig is used by a girl. On small work 


like this, girls work to better advantage than men be- 
cause they are naturally more careful, have smaller fin- 
gers and are more deft than men, whose fingers are large 


and clumsy in most cases. The jig was designed with 
this in mind. 

It is an all-steel jig in which A is a V-block in which 
the work fits and J is a stud which locates the work. The 
stud #, which is 
held to the 


member B is 


member B turns around the 
screwed into the block F. 
body of the jig by a nut. The 
slotted to receive the clamp 

D and 
tightened it 
holds it down, 


swinging 
This in turn is 
swinging 
which carries the 
around the pin G. When 
forces the work in and at the 
When screw PD is loosened the 


screw 
swings screw JD is 
same time 


swinging 


member B may be swung down, the piece removed and 
the jig quickly cleaned. The pin i keeps the piece B 
from going over too far. ‘The rest of the device is self- 


explanatory. Many of these jigs for different kinds of 


successful in our 


tuds are proving very drilling de- 
partment. 
B. R. Weck, 
Cincinnati, Ohio. 


Improvised Motor Starter 


Some years ago, while in charge of a small repair shop, 


I was called upon to repair a breakdown. The starting 


switch of a 100-hp. continuous-current motor driving the 


jee : 








A 
\ 


Sn Sa 


oe ee] 


SUBSTITUTE FOR A MOTOR SWITCH 


coal washers ata colliery had burned out. The coils had 


hecome covered with coal dust and had short-circuited, 
rendering the switch useless. 

The voltage was only 110, so the amperes amounted to 
full load. There wa switch sufficiently 


and another could not be obtained from the makers 


OSO on no spure 
large, 
It was necessary to get the plant in opera- 


and all sorts of plans were 


for some days. 


tion as quickly as possible, 
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discussed, but it was thought unlikely that it could be 
restarted within 48 hr. 

Some method of doing this work quicker had to be de- 
vised and the illustration shows what it was. 

A wooden cask A was obtained and filled with water 
acidulated by the addition of a little sulphuric acid. There 
was no time for calculations, so we erred well on the safe 
side by adding more than was absolutely necessary. 

Two sheet-iron plates B about 1 ft. 6 in. by 2 ft. lg in. 
thick were cleaned, and holes drilled in the top. hy 
means of pieces of cable C and terminals, these were at- 
tached to the cables leading to and from the burned-out 
switch, which was removed. An ordinary knife switch D, 
large enough to take the full current, was also connected 
with the terminals. 

When all was ready the main knife switch was put in, 
the switch J) being left open, as shown. One of the plates 
was placed at once in the water and the other dipped in 
lowly, bringing it also nearer the first plate until the mo- 
tor started and got up speed, when finally the plates were 
hrought up so as to touch each other and the knife switch 
D put in. The plates were then taken out of the cask 
until required again, 

JOHN G. GRANT. 


Surrey, England. 


Planing a Large Radius 


After considerable thought, and not having a_ boring 
mill or other machine tool suitable for the job, it was 
decided to plane the casting shown in Fig. 1. The 
tooling arranged to do this on a planer 
is shown in Fig. 2, in which A is 
the platen and B a casting having an 
elongated slot at its center. A pin 


which is inserted in the platen fits in 





this slot. A casting ( is bolted to B 
and has a drilled the end 
F, allowing it to fulerum. A 
iron support ) on which C fulerums 
is bolted to the floor B. As platen 
A moves back and forth, the casting 


hole at 
cast- 


B, being free to move on the platen, 
guided by pin £, has a circular mo- 
tion, and the planing tool may be set 
on the desired radius from the center F 
This was 
method, 


to take the necessary cuts. 
found to be an economical 
and the results were highly satisfac- 
Other this 
method, which has been dif- 
ferent forms in other shops, will be found useful for plan- 


tory. applications of 


used in 


ing a variety of curved surfaces, 
FP. B. Evuorr., 
Everett, Mass, 


z 


Shear for Coiled Music Wire 


The bench shear shown was designed to take the place 
of compound lever snips for cutting coiled music wire 
lengthwise of coil into individual rings. 

The jaws on the commercial shear were not hard enough 
to cut music wire successfully : consequently, we not only 
used a pair about every week, but it was hard work. 





SIMPLE 
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It cost about 
$15, has been in continual use for three years and has 


The shear we made was a great success, 
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METHOD OF PLANING A LARGE RADIUS 


not been sharpened over three times during this long 
period, 

The only important parts of the device are the shear 
A and B and the stud C. The blades should be 
made of high-carbon steel, hardened and drawn to a 
light straw color, and the surfaces should be ground and 
parallel. The pivot stud C should be made of hardened 
tool steel and must fit well at the joint. The clamping 
nuts must be made true with the thread to insure tight- 
ness, as Well as the smooth working of the blades. The 
method of assembly will be clear from the illustration. 

F. C. Mason. 


blades 


Grand Rapids, Mich. 














October 21, 1915 AMERICAN 


MACHINIST 737 





TTT 


SUQd00UnNNNY 


Discussion of Previous Question 
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Relation Between Production 
and Cost 


Replying to Mr. Church’s letter on page 431, it seems 
to me that he is industriously setting up a man of straw 
and then just as industriously trying to knock him down. 
Most of his argument is based on the theory that our 
method of distributing “overhead expense” is the usual 
percentage method. 

I hardly thought it necessary to inform Mr. Church 
that we not only did not use that method, but never 
had used it. Moreover, we were using, under the direction 
of F. W. Taylor, the machine-factor method of dis- 
tributing expense several years before Mr. Church claims 
to have devised it. 

A careful reading of my original paper will show that 
I made no claim whatever to originality in my various 
statements, but simply announced the fact that the 
principles that I tried to elucidate were not in general 
use. 

Mr. Church denies the truth of the general! principle 
that the indirect expense chargeable to the output of a 
factory bears the same ratio to the indirect expense 
necessary to run the factory at normal capacity (or full 
capacity) as the output in question bears to the normal 
output of the factory; but I think he will agree that 
“the cost of an article can only legitimately include the 
expense incurred directly or indirectly in producing it,” 
which is another way of stating substantially the same 
thing. 

He will perhaps disagree with me in the method of 
finding that indirect expense. I can understand that 
be may have a method of determining indirect expense 
according to which the foregoing statement might not 
be correct, but in that case I think he should look into 
his method of determining overhead. 

This is not the place to go into a long discussion of the 
details of cost-keeping methods, and the object of my 
paper, if I may judge from the discussions that it has 
provoked, has been accomplished, inasmuch as it has 
established in the minds of those who have given the 
subject careful thought the fact that the cost of an article 
can legitimately include only the expense incurred directly 
or indirectly in producing it. If there are other expenses 
incurred in the manufacturing plant, these must be in- 
curred for some purpose other than the production of the 
article in question, and are therefore business expenses 
and chargeable to profit and loss. 

I do not think Mr. Church and I are very far apart; 
but inasmuch as the accountant is, as a rule, “the servant 
of the financier,” he has found it necessary to soften down 
the results that this method exposes in order to have 
them accepted by the financier. Mr. Church is really 
defending his method of putting the unabsorbed ex- 
pense in a reserve fund to be distributed later, which he 
practically admits was a concession to the financier. I 
absolutely fail to see why this reserve fund, which is 


really an “idleness charge,” should be spread over the 
product with which it had nothing to do. 
H. L. Ganrr 
New York, N. . § 


Repairing Broken Crankshaft 


Referring to the matter of crankshaft welding, illus 
trations of which are given on page 873, Vol. 42, and 
page 254, Vol. 43, the method used by S. Reid, as given 
in the former issue, is very ingenious and makes as 
good a job as is possible in the welding of a crankshaft. 
There are times, however, when it cannot be followed 
on account of the large diameter of the pins and main 
bearing compared with the crank throw. I believe that 
a better weld would have been made had the end of 
the webs B and C been cut off square at the bottom of 
the recess R. It is difficult to get a sound weld in the 
narrow parts of the recess between the pin and main 
bearing. If the ends were cut off square, there would 
be no trouble about getting at all parts of the weld with 
uniform ease. There is one objection to this method of 
repair for a high-speed motor-—the crankshaft will be 
considerably out of balance. 

With regard to Mr. Hellfritsch’s communication on 
page 254, it would appear that the figures are reversed ; 
that is, Fig. 1 should be Fig. 2 and Fig. 2 should be 
Fig. 1. If this is correct and if the drawing is exact, 
it shows the ends of the pin turned conical. I would 
strongly object to any shaft or other round piece being 
prepared in this way for welding. 

In the first place, it means very much more metal to 
be added; in the second place, it is almost impossible to 
make a sound weld, and even the best welder might be 
forgiven for cold-shuts or similar defects under such 
conditions. The reason is that it is impossible to pre 
vent the melted metal from running over on the coldet 
parts with the result that a good job is not made. A 
preferable way is to simply saw the bevels with a hack 
saw; then it is possible to know how the weld is going 
Even in this case, unless the welder is very careful, 
trouble will arise from imperfections in the weld. 

The method proposed by Mr. Hellfritsch for repairing 
the crankshaft by beveling the broken web is the cus 
tomary way to do the work, although in many cases it 
Is necessary to bevel it from one side only, even though 
the amount of welding is double what it is when prepared 
from both sides. This depends entirely on the dimen 
sions of the crankshaft and on the facilities at hand 
in the way of bent tips for getting at the inside of the 
crankweb next to the pin. Of course, outside at th 
main bearing it is comparatively easy to get to. One 
quite serious objection against welding crankshafts in 
this way is that it is practically impossible to provide 
for the shrinkage. No two shafts shrink the same amount. 
even with the same allowance, which is determined by 
liners kept for the purpose. On account of the smal! 
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space around the weld, it is practically impossible to 
draw it out if the distance between the pin and main 
bearing is too short. On the other hand, if the distance 
is too long it is possible to shorten it by heating it with 
the torch and using considerable care; but even then it 
is a delicate job and does not always give satisfactory 
results. 

The whole question of welding crankshafts is a serious 
one. It is impossible by oxyacetylene welding to re- 
store the metal to its original condition; microscopic 
examination shows distinctly that the overheating of the 
metal next to the weld makes it weak, as the structure 
is very much enlarged and shows clearly such heating ef- 
It is possible, of course, by crude heat-treatment 
; and 


rect. 
to somewhat overcome this trouble, but not entirely 
therefore, while at times satisfactory results are obtained 
with good welding (and the latter one is not always sure 
of), there are many instances of failure even with good 
welds. 

Another difficulty that is liable to be encountered is 
the fact that it is impossible to tell what kind of mate- 
low-carbon 
0.4% 
an alloy steel of any one of many 


rial is used in the crankshaft. It may be a 


steel, it 
bon, or it 


may be a plain carbon steel of, say car- 
may be 
compositions, The 
most always practically pure wrought-iron wire or rod, 
The higher the carbon con- 
there is, not 
If this occurs 


material used for welding steel is al- 


which contains no carbon. 
tent of the 
simply of overheating, but of burning it. 
If the material is of alloy 


crankshaft, the more danger 


the crankshaft is useless. 
steel, welding with wrought iron will not do, as in the 
najority of cases the overheating makes such steel ex- 
ceedingl|y brittle and weak. 

It should not be forgotten that any oxyacetylene weld 
is a casting and that, no matter what heat-treatment it 
receives, it has not the strength of a forged piece. This 
of course does not in any way invalidate the process for 
uses to which it would be legitimately put, and the only 
point I wish to make in this connection is that the pro- 
cess is not benefited in any way by attempting to use it 
in cases where the results are liable to be unsatisfactory. 

S. W. MiILer. 

Rochester, N. Y. 


°° 


A Code of Shop Lighting 
The prompts comments on the 
situation in my own country. One of the 
negative effects of the European War will probably be 
almost the first 


article on page 54% 


immediate 


the postponement in Great Britain of 
attempt to define officially what is meant by adequate 
of factories, ete., and the practical enforce- 
ment of the definition. A committee has considered the 
matter and issued a first But to give effect to 


requirements legislation will be necessary, and In view 


lighting 
yf 
report. 


of circumstances there is no immediate prospect of this 
class of legislation. 

The committee has taken evidence from lighting ex- 
perts, as well as made inquiries and tests among work- 
people and in shops. Works to the number of 86 were 
inspected in the engineering, textile and clothing trades, 
the committee stating that these industries were chosen as 
being of the greatest importance from the viewpoint of 
numbers of persons employed “and also as affording great 
factories 


diversity in character and requirements.’ In 
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some 4,000 measurements of light, natural and artificial, 
were made, and at the National Physical Laboratory, 
Teddington, a special room was fitted up in which the 
lighting arrangements could be varied, and here tests 
were made with workpeople in the clothing industry to 
determine the amount of lighting necessary for the various 
processes, 

The conclusions of the committee are naturally of the 
greatest importance. They are confined to general light- 
ing. They propose that a statutory provision should be 
made requiring adequate and suitable lighting, not only 
in general terms, but according to definite orders made 
by a secretary of state. While special exemption may be 
allowed in individual instances, the suggestion is that 
the minimum requirements should uniformly cover the 
following: 

Over the “working areas” of workrooms the illumina- 
tion measured on a horizontal plane at floor level shall 
be not less than 0.25 foot-candle, without prejudice to the 
illumination required for the work itself. Certain ex- 
ceptions are noted. 

In all parts of iron foundries in which work is carried 
on or over which any person is ordinarily liable to pass, 
the illumination measured on a horizontal plane at floor 
level shall be not less than 0.4 

In all parts of factories and workshops (not otherwise 


foot-candle. 


included) over which persons employed are liable to pass, 
the illumination measured on a horizontal plane at floor 
level shall be not less than 0.1 foot-candle. This relates 
to passages, stairways, ete. 

In all open places in which persons are employed during 
the period between one hour after sunset and one hour 
before sunrise and in any dangerous parts of the regular 
road or way over a yard or other space forming the ap- 
proach to any place of work, the illumination on a 
horizontal plane at ground level shall be not less than 
0.05 foot-candle. Shipbuilding yards are to be the subject 
There is also a general requirement 


of a future report. 

that “all external windows of every workroom shall be 
kept clean on both the inner and outer surfaces,” but 
to meet exceptional cases, as for instance where the 


windows are not readily accessible or the window surface 
relative to the floor space is high, and so on, a definite 
provision for cleaning at stated fixed intervals may be 
substituted. The working area referred to is defined as 
“that portion of the floor occupied by, and in the im- 
mediate neighborhood of, the machines, benches, plant 
or material at which the operatives stand or sit in the 
execution of their work.”? Gangways and alleys between 
and around are also included. 

The standards proposed are below those put forward 
by experts. They are irrespective of the type of lighting 
and if the natural illumination is not up to the standard 
it must be supplemented by artificial means. At present 
the committee does not make suggestions as to values for 
minimum illumination for special process or what may 
be regarded as local lighting. The standards suggested are 
for the safety of workpeople moving about the premises, 
regarded as sufficient for application to 
where manufacturing processes 


and are not 
machines, benches, ete., 
actually take place. 

For the general needs of factory lighting the proposed 
legislation was thought to adequately cover the needs. 


I. W. CHuBB. 


London, England. 
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Problem of Gear-Tooth Wear 


Letters the 
inquiring for information in regard to the wear of gear 
teeth, that they leave the impression that not a week 
But 
data are available on this subject, and in view of the edi- 
torial last “Oil-Film 
Worm Gearing,” it seems as if the questioners were asking 


reac] American Machinist so frequently, 


passes without such a request being received. few 


comment week on Lubrication of 
for something of little practical value. 

It is seldom that anyone inquires with regard to the 
The 
primary consideration is to design so that an oil film can 
he established and them. If this 
is done the designer knows that wear will be reduced to a 
If he 


proper proportions, uses suitable materials and provides 


wear of the journal or bearing in journal bearings. 


maintained between 


minimum—in fact, practically eliminated. selects 


effective means for introducing and lubricant, 
he is justified in neglecting any study of the relative re- 
But 
before designers knew how to lay out journal bearings, 


retalning 
sistances of the materials to abrasion from rubbing. 
wear was an Important matter. In fact, the claim to suc- 
cess of the ordinary babbitted bearing is the ease with 
which it can be replaced when worn or melted out. 

If we follow the parallel to gearing, the designer should 
not be so much concerned with the wearing qualities of 
the materials that he purposes to use as with the means 
This is a 


subject that can profitably have extended discussion. 


that he provides to insure proper lubrication. 


Economics in the Shop 


It is that there is no general knowledge 
ol the elementary principles ol economics among men 


The 


deplorable situation is due to the dry, abstruse manner 


untortunate 


who work for wages and set the rates of wages. 


in which the subject is presented ; for no one but a col- 


lege professor can read the books about it and really 
enjoy them. It would be a fine thing if some good 
economist would write about his specialty in such 


style that the workman, shop foreman and superintend 


ent could read his articles and books with interest and 


appreciation. 

Not stops to ler 
why there is such an imstitution as Yet a full 
comprehension of the basic reasoning that explains this 


one man in a thousand even consid 


wages, 


industrial phenomenon would clear up to many a tangled 
mind something that is an everyday transaction. Books 
on economics commonly explain it in such a manner that 
the average man in the shop could not even be made to 
read the discussion—much less understand it. 

A few days ago a shop superintendent was approached 
by a blacksmith on the subject of a The argu- 
ment the workman used in his own favor was that he 
had worked steadily and faithfully on his job for ten 
years and had a clean record; defied any 
in the shop to do his job as well as he did it or in the 


raise. 


and he man 


TUT TT 
same time. On the other side, the su 
out that the blacksmith 
little more work, to 


perintendent point 
put 
and 


out il 
that | 
would lx 
thinks lhe 


been asked to 


had 


run two heats at once, 


there 
still 


there was more production forthcoming 


more money accruing. The blacksmith 


has a grievance. 

Tied up in that little argument are two or three bas) 
principles that might be taught to journeymen mechanics 
them would eliminate mai 


and if clearly understood by 


the blacksmit 


a long-winded discussion. In the case of 


if he had really comprehended that income is for hu 


who produces in proportion to the value to the commu 
itv of his product, it might dawn on his mind that simpl 
reasonable ex 


valuable to 1 


oming to work every dav and attain 
pertness at his job makes him no mor 
firm than his neighbor who does just the same. 
It is possible that some elementary instruction of t 
might prove practicable, 


fluence th 


force In economies 


supervisory 


members and the pri 


and through its 


ples might be passed down thy 


Care of Shop Electrical 
Apparatus 


Theoretical rates of depreciation for electrical appa 
atus used in machine shops as give) Vv Varrous author 
tles average about five per cent Obsolescence, whi 
dependent ol the deve oOpme! ( li}? apparat 
with higher operating efficiencies, ma ender existing 
a uipment obsolete and ca e the displ ment of m 
chinery \\ th new Types nN ale tie il ral ultima 
depreciation limit has bee e presence 
normal depreciation and obsolesc ( ( ot, howevel 
be made an excuse for neglect the re and care! 


Inaintenance of shop clectTh ment, Which, when 
attended to svstematical . besides contributing to pro 
onged life, aids in keeping its operation ata | ah) stand 
ird of excellence. 

The proper care or shop electrics machinery almost of 
necessitv involves regular inspection o1 1 part ol 
electrical! department, as Ww as ade ite facilities for 
andling the arious repalt necessary nder everyday 
operating conditions It is perhaps too much to expect 
that the emplovees in such departments ould have ey 
pert Kl owledge of electri pparatus ven ral: hut 
much is gained if the simple principles involved in the 
operaftiol of eles tric motors, imps and other devices ar 
familiar to the individuals employed u mamtenance 
and general upkeep work This formation is readi 
obtainable through the medium instruction books, 


which usually accompany new apparatus, and whic! 


should be available on application to the manufacturers 
m the case of old machiner 
With new machinery proper care begins, or should 


with the receipt ol the machine Some manutar 


pec. 
turers go so far as to state that it is easilv possible to do 


more damage to a machine by rough handling or careless 
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use of bars and hooks before or during installation than 
would normally occur in years of ordinary service. Due 
care should always be exercised to follow the rules and 
suggestions made by any given manufacturer in connec- 
tion with the installation of his apparatus, although along 
with the adherence to such rules common judgment must 
be employed if the best results are to be secured. 

To a peculiar degree the intelligent handling of elec- 
trical machinery lends itself to simple test methods. The 
presence of a short-circuit or other defect can often be 
indicated and located by means of such tests; hence it is 
well for the shop electrical department to possess the 
for them. While much 
could be said of the value of instruction books as an aid 


necessary instruments to search 
to general upkeep work, the shop is indeed fortunate 
which has available in its repair and maintenance force 
that ability which follows only from ripe experience. 

Nor should the efforts to keep all apparatus in good con- 
dition be limited to the maintenance division. ‘The ma- 
chine-tool operator who has charge of his own motor has 
within his province wide opportunities for prolonging the 
life of his equipment, and his abilities in this direction 
will be determined largely by his attitude to and knowledge 
of the elements which constitute proper working con- 
ditions. Here is an opportunity for educational effort 
within the shop. Along with instructions in the opera- 
tion of machine tools there can well be added lessons in 
the proper care of the motor drive, a feature which may 
be considered as a safeguard against excessive repair 
Both of these 
expense items follow the careless and ignorant use of shop 


expense as well as undue depreciation. 


apparatus. 


Instruction in Shop Lighting 


The influences at work to change any art from the theo- 
retical and experimental stage to a state of wide practical 
acceptance are always of special interest. Those that are 
now helping to place shop lighting on a par with other 
features of shop practice are no exception. One of these 
influences has recently been presented to the educators 
through a description of college courses covering shop 
lighting for engineering students. 

A theoretical treatment of the physics of light has al- 
ways been included in the technical courses, but recently 
a departure has been made by several leading institutions 
in an attempt to also teach the practice of this subject 
instead of the theory alone. Several interesting features 
have been brought to the surface by this educational ex- 
periment. Its interest is has 
applied not only to electrical engineers, who might be 


widened because it been 
supposed to have a special need for the knowledge of 
electric and other forms of lighting, but also to mechani- 
cal engineers, who will later find their way into machine- 
shop positions. 

One educational authority frankly admits that the 
old method of teaching from a textbook based on the 
mathematical and physical laws of light has now been 
supplemented by other methods involving the practical 
applications. Among these is mentioned the one of us- 
ing a simple illustration or explanation, or a little analy- 
to show that conditions that have entered into the 
experience of the student are unsatisfactory and that they 
This 


SIS, 


violate some common-sense condition of lighting. 


appeals to the powers of observation and reason and opens 
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new opportunities for the cultivation of these powers, 
while at the same time emphasizing the applications of 
the various phases of the subject to actual everyday living 
conditions. 

Artificial lighting presents in practical everyday life 
almost unlimited instances of both good and bad practice. 
Everyone is so intimately concerned with the lighting of 
his own work during the day and of his own room or 
home during the evening hours, that the chances for valu- 
able observations surround him without going beyond the 
bounds of regular activities. Possibly the item of particu- 
lar interest in connection with recent attempts to institute 
such practical courses is the accompanying insight that 
such study gives the student regarding shop methods and 
applications. Through a study of shop lighting, the re- 
lations of adequate light to production and to accident 
prevention, as examples, are rendered possible in an ex- 
ceptionally simple manner. 

The one difficulty which seems to stand in the way 
of presenting such practical facts to undergraduate and 
inexperienced students in a convincing manner is the 
tendency of the student to look upon all subjects in the 
abstract, unless he is compelled to carry on with his hands 
some actual work closely related to the subject under 
attention. For instance, in a study of shop lighting, if 
everything is based on a textbook, the student is apt to 
treat the various points in the same abstract manner 
that he would follow in a study of the various foreign 
languages. 

Recent experiments in this field have fortunately in- 
cluded due emphasis on experimental work as a part of 
the classroom activities. The student, in addition to his 
work based on the textbook, is made to calculate the size 
and number of lamps required for a given floor area, and 
to make illumination measurements under working con- 
ditions. This combination has been found to bring good 
results. The interest of the student is maintained by 
the direct contact with lighting apparatus and the obser- 
vation of existing lighting systems. 

x 


Boost for Technical Education 


The personnel of the Board of Naval Advisors provides 
an interesting study for all those who are enthusiastic 
in pointing out the value of technical education. The 
Loard has 23 members, of whom 19 are graduates of tech- 
nical institutes or universities. This leaves only four 
who did not begin their life’s work equipped with a tech- 
nical-school education. 

The 19 count 12 institutions as Alma Mater. Of these, 
the Naval Academy leads with four graduates, Harvard 
follows with three, and the University of Michigan and 
the Massachusetts Institute of Technology have two each. 
Kight others have one graduate each: Worcester Poly- 
technic Institute, Stevens Institute of Technology, Cor- 
nell, Lehigh, University of Pennsylvania, Princeton, Ohio 
State College and the University of Ghent, Belgium. 

Apparently an engineering education is a most desir- 
able qualification if a young man hopes some day to be- 
come a member of an Advisory Board of the United States 
Navy. However, it must not be lost sight of that among 
the four men of the present board who have not had the 
advantages of such an education are the two men who 
are best known of the entire 23 members—Thomas A. 
Edison and Hudson Maxim. 
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Shop Equipment News 
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Heavy-Duty Single-Purpose 
Shell-Turning Lathe 


In the illustration is shown an 18-in. heavy-duty single- 
purpose lathe designed by the McCoy-Brandt Machin- 
ery Co., Pittsburgh, Penn., especially adapted for shell 
turning. 

The machine is back-geared, all gears being made ol 
steel, cut from the solid. The cone in the head is brass 
bushed and has a large surface bearing. 
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or pull will move the light wherever desired, and it will 
remain in position until moved again. Two principal 


stvles are made—one intended for use attached to a 


machine, bench or wall, as shown in Figs. 1 and 2, and 
the other to be swung from the ceiling, as shown in Fig. 
3. The latter form is made to telescope, as well as to 
be adjustable otherwise. These furnished 
with all the necessary parts for attachment to whatever 
The ceiling type is known as Spotlight Bracket 


brackets are 


desired. 





The face of the cone is intended for 
a 5-in. belt. 

The spindle is made of high-carbon 
hammered steel and is hollow. Large 
bearings are provided in the headstock. 
The front bearing is 434 in. in diam- 
eter by 8 in. long, the rear spindle 
bearing, 334 in. in diameter by 8 in. 


long, and is furnished with either 
bronze or cast-iron bushings. Lubri- 


cation is through ring oilers. 

The power from the spindle to the 
feed rod is transmitted through a si- 
lent chain drive. Six changes of speeds 
are provided, three of which are se- 














cured through the pin on the outside of 

the gear box in conjunction with two 

positions at A and B,and three changes with the cone steps. 
The carriage is heavily proportioned, having a 32-in. 

bearing on the ways. The apron is of the shrouded-box 

type, there being no overhanging gears in the carriage. 

The carriage is supplied with power feed in all direc- 

tions; also reverse feed with the bed. 
The tailstock is of the set-over type. 

a 7-in. travel. Both the headstock and 

furnished with a No. 5 Morse taper center. 


Its spindle has 


tailstock are 


Adjustable Light Brackets 
The brackets illustrated are especially applicable to all 
sorts of factory and shop uses. By their use the light may 
be adjusted to suit varying conditions. The slightest push 


HEAVY-DUTY SINGLE-PURPOSE LATHE 


Bracket B 
Ohio, is 


\ and the bench or machine type as Spotlight 
The Manufacturing Co., Cincinnati, 
the maker. 


Newman 


Vertical Drilling Machine 


This drilling machine is made along conventional lines, 
but parts subject to wear or breakage have been strength 
ened. The spindle rack is cut from steel and inserted in 
the sleeve, eliminating a frequent source of trouble. 

The spindle feed is by means of the familiar lever-and 
ratchet movement, and a small pilot wheel on the opposite 
end of the pinion spindle aids in the setting of the spindle 


A con 


venient foot lever is employed to shift the drive belt. 


or may be used for quick running up or down. 

















SAME 
WALL 


FIG. 1. BRACKET APPLIED TO FIG. 2 


LATHE 





TYPE 
AND BENCH 








TO 


CEILING TYPE APPLIED 
PLANER WORK 


APPLIED TO FIG 
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The specifications are as follows: Greatest height of 
machine, 6214 in.; greatest distance from table to spindle, 
31 in.; distance from column to center of spindle, 7% in. ; 
diameter of column, 4's in.; vertical feed of spindle, 534 


in.; diameter of spindle, 1 in.; diameter of sleeve, 154 in. 


The spindle is bored for No. 2 Morse taper and has a table 
12 in. in diameter. The cone pulley is five step, the larg- 


est being 855 and the smallest 2+} in. in diameter. The 

















14-IN. MILWAUKEE DRILLING MACHINE 


tight and loose pulleys, 
in diameter. The larg 
2.2 in. Ti 


ace of the cone pull y is 13 m2 
» 


0A est vear is 


Ih. wide hy a4 Ih. 


Me Ih. 


e speed of 


in diameter: the smallest, 


the countershaft is 550 rp.m. The machine occupies a 
floor space of 19x25 in. and weighs about 250 Ib. It is 


made by the Richards Machine Co., Milwaukee, Wis. 


Portable Cylinder Grinder 


The portable cylinder grinder shown, which is made by 


the Boxill & Bruel Machinery Co.. Cincinnati, Ohio, differs 


considerably from the machine formerly put out by that 


company. 
One of 


the withdrawal and swinging 


the new features is the frame, which permits 
aside of the grinding wheel 
when calipering the bore being ground. This 
the alignment. It also permits the 


The method 


is done 


without destroying 


wheel to be trued or changed if necessary. 
employed is to mount the machine on a sub-base A, which 
is bolted or clamped to the top of the cylinder to be 
eround, 
when the wheel is run up clear of the cylinder it may 
he swung to the shown at the left. 
When swung back into position it is locked by means of 
taper-locating pins in the exact alignment in which it 
To aid in setting the machine central with 


one side over 


part 


was first set. 
the bore of the cylinder, a taper plug B is employed which 


makes this a simple operation. 





The machine is pivoted to this base so that 
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The revolving rack which carries and feeds the grinding- 
wheel spindle has been lengthened to accommodate the 
longer bearings, which are made 10 in. in length 
The bearings are tapered and split so 


now 
instead of 5 in. 


that they may be adjusted for wear. ‘Two motors are 


The vertical one, which drives the grinding spindle, 
: ] 
The 


horizontal motor is carried on the bracket C and operates 


used. 
is 1 hp. and runs at 6,000 r.p.m. under full load. 

















PORTABLE CYLINDER GRINDER 
the feeding mechanism. It is 4 hp. and runs at 1,750 
r.p.m. under full load, 

The machine will feed 12 in., 
much as possible is about 40 in. high 
120 Ib.: Stools, wrenches, wheels 


and centering cone are with the 


and when shortened as 
The total weight 


hl 


is about boxed, 270 th. 


regularly furnished 


machine, 


Small Bench Vise 


The vise here illustrated is made by the Luther Grinder 
Manufacturing Co., Milwaukee, Wis. It is not intended 
for general shop use, but for light assembling work, home 


or small repair work. By using the attachment shown 

















SMALL BENCH VISE 


in place, light pipe-fitting may be done. The jaws are 
steel-faced and the guides are made of steel-bar stock 
closely fitted to eliminate side play or lost motion. The 
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screw and handle are also made of steel. The jaws are 
& in. wide and have a spread of 41%4 in. The vise weighs 
about 12 Ib. 


Horizontal Two-Rail Drilling 
Machine for Motor Work 


The machine here the Moline 
Tool Co., Moline, Tl. Primarily it was designed for 
special automobile work, but it is applicable to numer 
ous other jobs requiring rapid and multiple drilling. 

The 20-in. 


shown was made by 


machine has two rails 


MACHINIST 
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Attachable Turret Head for 
Lathe Tail Spindles 


The turret head here shown is intended to be attac hed 


to the tail spindle of a lathe. Instead of using a shank 


which fits the bore of the tail spindle. this is made to 


clamp over the tail-spindle nose. This provides a rigid 
hold, and the turret tools are practically as firm as if held 
Four tools are shown in this turret. 


An 


easily reached latch locates the various turret positions in 


in the spindle itself. 


but it may be fitted for several more where desired. 





adapted to take any of the standard 
drill heads made by the company. As 
the spindles in these heads run 
from a worm that extends almost the 
entire length of the rail, the setting of 
the the 
hand matter, consisting of 
the de- 
ways of 


are 


individual heads to work in 


is an easy 
simply clamping the heads in 
sired position. The guiding 
the rails run the entire length of the 
bed, and wide or fix- 


tures may be clamped to them. 


narrow jigs or 
Kach 
rail has independent power feed and 
quick return or traverse by means of 
the handwheels. 

The the 
ends of the opposing spindles is ap- 


greatest distance between 


proximately 48 in., and they may be 


run in so as to practically touch if 


necessary. The machine has three 
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changes of speed by means of three- 
step cones. It is provided with the nec- 
essary wrenches and complete counter- 
shaft. It 


piping. 


furnished with tank and 


5.000 Ib. 


can also be 


The weight 


. aes pump, 
Quick-Change 17-In. Double 
Back-Geared Lathe 


This lathe, which is made by the Rockford Lathe and 
Driil Co., Rockford, Ill.. closely resen sles their other 


same-sized lathe which does not have 


HORIZONTAL 


TWO-RAIL DRILLING MACHINE 


line with the center, and the locking lever in the center 
of the turret securely clamps it in place after it is indexed. 
The tool holes in the turret are bored 7% in. in diameter 
tool 


compresst d to 


and bushings are provided for different sizes of 


shanks. The bushings are split and are 
lock in the tools by means of headless setscrews inserted 
The part that 


‘ lamps over the tail spindle Is amply large to he bored out 


just inside the upper rim of the turret. 





the quick-change feature. The quick- 
change mechanism is simple and well- 
made. All 
coarse-pitch, and being cut from solid 
steel, withstand the without 
breakage and with a minimum of wear. 
standard 


are wide-faced and 


gears 
strain 


The index plate gives 32 
changes of feeds and threads, obtained 
through sliding steel gears and hard- 
ened-steel clutches controlled by two 
large convenient handles and a tum- 
bler. Lead screw and feed shaft op- 
erate independently, being engaged by 
means of a knob on the front of the 
The net weight with 6-ft. 
2? 650 


gear box. 
bed is 2,450 lb.; shipping weight, 
lb., with an additional 275 lb. for each 
2 ft. of bed. 














The the 
change feature was shown last week. 


machine without quick- 


QUICK-CHANGE 


DOUBLE BACK-GEARED 17-IN. LATHE 
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ATTACHABLE TURRET HEAD 


to go over a 214-in. spindle. The attachment weighs 
about 20 lb. and is made by the Newman Manufacturing 
Co., Cincinnati, Ohio. 


Two Shrapnel-Box Machines 


The in Fig. 1 
Bros. Il., and 
It is particularly adapted to 


is made by Greenlee 


is known as their No. 


machine shown 
& Co., Rockford, 
374 gang boring machine. 
the boring of the partitions used in the wooden boxes 
or cases in which shrapnel shells are packed. There are 
many types of these cases, each requiring a «different 
arrangement of holes, so that while the boring spindles 
may be arranged differently the main features of th 
machine are the same for all. 

The frame of this machine is approximately 
wide and carries a deep girt or cross-rail on which the 


36 ID. 
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in number from two to eighteen, depending on the work 
These spindles have endwise take-up and 
are provided with ball thrust bearings. As the 
in diameter, the whole 
large number 


being done. 
holes 
are usually 3 or 334 in. 
machine must be built rigid to handle a 
of bits. 

In shrapnel-box work the spindle housings are us- 


ually cast in pairs, as the bits used are so large that it 


hored 





FIG. 3. SAMPLES OF SHRAPNEL-BOX WORK 
would be difficult to maintain exact center distances with 
an adjustable type of head. This method of placing 


the spindles is simplified by the fact that shrapnel-box 





partitions are divided into a few distinct classes, and 
consequently fixed-center spindle clusters are the most 
reliable and accurate to take care of work of this nature. 





























FIG. 1. GANG BORING MACHINE 

boring heads are mounted. The work table travels up 
and down in gibbed ways, being operated by means of a 
power feed mechanism inclosed in a tight iron box. This 
feed mechanism is connected to the table through a pair 


ef heavy geared screws. The boring spindles may vary 


FIG. 2. SPECIAL 22-SPINDLE BORER 
A feature which adds greatly to the productive capac- 
ity of the machine is the automatic power clamp for 
holding the work. Some boxes have partitions made up 
of two or three pieces. These must be squeezed tightly 
together and held solidly upon the table while being 
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bored. Both functions are performed efficiently by this 
clamp without any attention on the part of the oper- 
ator. The clamp is also provided with a shutter feed, 
which consists of a slide into which a new piece or set of 
pieces may be placed while the previous set is being 
bored. The act of pushing in the slide brings the new 
pieces under the bits and ejects those just bored. As 
the slide is filled while the boring is going on, no time 
is lost between strokes, and the machine is kept produc- 
ing at the highest possible rate. <A hopper feed may also 
be applied to this machine for certain classes of work. 
Boxed for domestic shipment this machine weighs ap- 
proximately 3,000 Ib. 

The machine shown in Fig. 2 is also used for shrapnel 
boxes, though it is applied more frequently to boring 
and countersinking screw holes in the bottom boards. 
The illustration shows this machine equipped with 22 
spindles. These spindles are of the universal-joint, 
telescoping type, each being driven by a pair of cut bevel 
gears from the main drive shaft. The gears are housed 
so that longitudinal adjustment may be made without 
disturbing their mesh. The spindles are adjustable in 
any direction, so that any kind of a set-up may be made. 
Two double-splined drive shafts are used, half of the total 
number of spindles being driven from each. This permits 
a closer bunching of the heads than would otherwise be 
The boring spindles have taper take-up for wear 
An automatic 


possible. 
and are fitted with ball thrust bearings. 
power clamp is provided to meet the requirements of each 
The same type of shutter feed is used as in the 
previously described machine. The table has automatic 
power feed and is adjustable for height. A pitman type 
of table feed is sometimes employed in place of the 
veared-screw feed where conditions indicate the advis- 
ability of this form. The travel of the table in this, as 
well as in the former machine, is regulated by means 


case, 


of adjustable stops, and boring to exact depth is possi- 
ble where the holes do not go clear through the stock. 
This machine is known as the No. 386 borer and weighs 
approximately 4,000 Ib. 

Some of the work that may be done on these machines 
is shown in Fig. 3. The piece marked 1 is a fifty-hole 
piece used for supporting fuse caps in the packing case. 
The three pieces indicated by 2 are partitions for car- 
rying four 3-in. shells; 3 is an end block for supporting 
the nose of an 18-lb. shell in a fixed-ammunition case; 
t is a bridge center for an 18-lb. fixed-ammunition case ; 
5 is a bridge end for a similar case. The piece marked 
6 is a bottom board with 16 holes for a 3-in. shrapnel 
case, while 7 is a partition used in a 3-in. shell packing 
case. These are only a few examples, but will give an 
idea of what the machines will do. 


28 
*, 


Universal Sheet and Plate 
Cutter and Shear 


The illustration shows a machine built by the W. J. 
Savage Co., Knoxville, Tenn. It is provided with a 
vertically reciprocating tool and is similar in its action 
to a slotting machine. The sheet metal is automatically fed 
to the tool between a pair of rollers. Straight or irregu- 
lar shapes are readily cut at a speed of from 20 to 42 
in. per min. Metal up to ; in. thick can be handled. 
Sheets can be clamped together and several thicknesses 
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handled at the one time. The cutting device takes out a 
kerf, giving the same result in a sheet or plate that is 
obtained with a jig saw in wood, leaving a square un- 
crimped edge to all material. Being able to follow a 

















PiG. 1, UNIVERSAL SHEET AND PLATE CUTTER 

given line, the operator can lay out patterns in any shape 
desired, place them as close as possible on a sheet, leaving 
only enough space for the kerf, thus obtaining the maxi- 


mum amount of finished shapes from a sheet or plate. 





FIG. 2 MECHANISM 


AND CUTTING 


FEED 


The machine occupies a floor space 1 ft. 8 in. by 3 ft. 


6 in. It weighs 1,500 lb. and will take 2 ft. 10 in. in 
the throat. The power required is 114 to 2 hp., de- 


pending on the thickness of metal being cut. 
* 

the Westing 
has established a sav 
the employees for the 
This fund is open to 
wherever he may be located, 
time discontinur 


Encourage Thrift among its employees 
Electric and Manufacturing Co 
ings fund that offers facilities to 
handling of their savings 
any employee of the company 
end he may become a depositor at any 

at any time. The amount of the deposit 
10c. and may be any multiple thereof 


To 
house 


accounts. 


and 


cannot be less than 








146 AMERICAN 





enneneereneneeeaneneanetty toaneneaane 


: PERSONALS 


‘WMerceneteesassasenseeninn 





Arthur F. Murray, who has been associated with the Blake 
& Knowles Steam Pump Works, East Cambridge, Mass., for 
several years, has been appointed equipment engineer 


John J. Eberhardt, for the past six years connected with 
the Simonds Manufacturing Co. in various shop capacities, has 
been appointed superintendent of the shops in Fitchburg, 
Mass. 


W. T. Clark has been appointed general manager of the 
Automatic Machine Products Co., Brooklyn, N. Y He was 
formerly connected with the Enterprise Manufacturing Co., 
Philadelphia, Penn. 


H. C. White, formerly superintendent of the assembling 
departments of the Pierce-Arrow Motor Car Co., has accepted 
the position of production engineer wtih the Curtiss Aéro- 
plane Co., Buffalo, N. Y. 


Burt D. Thompson has been appointed production manager 
of the Curtiss Motor Co., Hammondsport, N. Y Mr. Thomp- 


son was until recently machine-shop foreman of the National 
Twist Drill and Tool Co., Detroit, Mich. 





OBITUARY 








sunenn 


Alexandre Tropenas, inventor of the Tropenas converter 
for manufacturing small steel castings, died in Lyons, France, 


July 14 He was 55 years old 


John Loyd, president of the long-established machinery 
handling company in New York bearing his name, died on 
Oct. 5 in his home in Brooklyn 


Richard R. Williams, for over 30 years editor of “Hardware 
Age” and its predecessor, the hardware department of “Iron 
\ge,”’ died at his home in Glen Ridge, N. J., on Sept. 30. Mr. 
Williams was universally recognized as the dean of hardware 
journalism in this country He was born in Waterford, Ire- 
land, in 1843. His father, John Williams, emigrated to the 
United States in 1851 and a few years later founded the “Iron 
Age.” After a career of 14 years as a pastor, Richard joined 
his brother David in 1868 when the latter purchased the “Tron 
from his father. He retired from active work several 


Age’ 
years ago 





BUSINESS ITEMS 











An addition to the plant of the Earle Gear and Machine Co. 
is now in the course of erection 

The Eclipse Interchangeable Counterbore Co,, Detroit, 
Mich., has taken over the manufacture of the Wiard quick- 
acting chuck. 

The new factory recently erected by the Brown Instrument 
Co. has proved too small for the increased business, necessi- 
tating an addition which will furnish nearly 50 per cent. addi- 
tional floor space 





TRADE CATALOGS 











National Machine Co., Hartford, Conn. Circular. Hartford 
surface grinders. Illustrated, 

The Offset Tool Co., Bridgeport, Conn Folder. Offset- 
drill-press attachment. Illustrated. 

Arcade Mfg. Co., Freeport, Il Catalog No. 24. Molding 
machines Illustrated, 76 pp., 8%x11 in 

Jenckes Machine Co., Pawtucket, R. I Circular. Chernack 
multiple rough turning lathe. LUlustrated. 

The Rhodes Mfe. Co., Hartford, Conn. Circular No. 25. 


Vertical and horizontal crank shapers. Illustrated. 
Tate, Jones & Co., Inc., Pittsburgh, Penn. Circular No. 148, 
Shells and Shell Furnaces. Illustrated, 8 pp., S%:x11 in. 
Yawman & Erbe Mfg. Co., Rochester, N. Y. Pamphlet. 
Vertical file for blueprints. Illustrated, 16 pp., 5x7% in. 


Butterfield & Co., Inc., Derby Line, Vt Catalog No 16. 
Taps, dies, reamers, screw plates. Illustrated, 100 pp., 6x9 in. 
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Evans Friction Cone Co., 1288 Center St., Newton Center, 
Mass. Catalog. Friction cones. Illustrated, 24 pp., 5x8 in. 


Morton Mfg. Co., Muskegon Heights, Mich. Bulletin No. 8, 
Draw cut traveling head planers. Illustrated, 88 pp., 7%x 
10% in 


The Armstrong Mfg. Co., Bridgeport, Contr. Catalog No. 14. 


Stocks and dies, pipe threading machines, etc. Illustrated, 55 
pp., 6x9 in. 


Simonds Mfg. Co., Fitchburg, Mass. Catalog. Circular 
and band metal cutting saws, hack saw blades, files. Illus- 
trated, 24 pp., 6x9 in. 

Trimont Mfg. Co., 55-71 Amory St., Roxbury, Mass. Cat- 
alog. Pipe wrenches, monkey wrenches, pipe cutters, etc. 
Illustrated, 14 pp., 5x7 in. 


Catalogs, complete specifications and prices of machine 
tools and small tools are wanted for the Chinese market. Ad- 
dress Frank A. Foster, Tientsin, China. 

K-G Welding and Cutting Co., 556 W. 34th St.. New York. 
Catalog. Oxy-acetylene, oxy-blaugas welding and cuttine 
equipment. Illustrated, 24 pp., 4%x7% in. 


Hauck Mfg. Co., 140 Livingston St., Brooklyn, N. Y. Bul- 
letin No. 60. Application of Hauck oil burners and torches in 
different shops. lLIllustrated, 16 pp., 6x9 in. 


The Cleveland Crane and Engineering Co., Wickliffe, Ohio. 
Bulletin. Chucking lathe, for producing 3- to 5-in. shrapnel 
and high-explosive shell. Illustrated, 4 pp., 8%x11 in. 


Gilbert & Barker Mfg. Co., 1 Union St., Springfield, Mass. 
Catalog No. 21. Gas and oil furnaces for heat treatment of 
shells, projectiles, rifles, ete. Illustrated, 8 pp., 8%x11 in. 


Chicago Pneumatic Tool Co., Fisher Building, Chicago, II1. 
Booklet No. 213. Simplate flat disc valves. Illustrated, 10 pp., 
3%x6 in. Bulletin No. 216. “Hummer” self rotating hamme: 
drills. Illustrated, 28 pp., 6x9 in. 


The Carter & Hakes Machine Co., Winsted, Conn. Catalog 
No. 3. Lincoln milling machines, hand and bench milling 
machines, collets and cutter arbors, vises, index centers. 
Illustrated, 28 pp., 6x9 in. 


Catalogs, price lists, pamphlets, etc. on machines, tools 
instruments, all kinds of shop implements and materials, such 
as steel, forgings, castings, etc., are solicited by a larg: 
up-to-date, rapidly developing manufacturing concern in 
Russia Would like two copies mailed to the Petrograd 
Metalworks Co., Polustrovo Quay, Petrograd, and one copy 
to Mr. Alexander J. Loguin, M. E., American Representative, 
Hotel Schenley, Pittsburgh, Penn. 





FORTHCOMING MEETINGS 
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National Machine Tool Builders’ Association. Annual meet- 


ing, Oct. 28-29, New York, N. Y., Hotel Astor. Charles E 
Hildreth, general manager, Worcester, Mass. 


Electric Power Club Annual meeting, Nov. 8-10, Hot 
Springs, Va., Homestead Hotel. in Roth, secretary, 1410 W 
Adams St., Chicago, 

American Society of Mechanical Engineers. Annual meet- 
ing, Dec. 7-10, New York, N. Y. Calvin W. Rice, secretary, 239 
West 39th St., New York, N. Y. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West Thirty- 
ninth St., New York City 


American Society of Mechanical Engineers Monthly 
meeteing first Tuesday Calvin W. Rice, secretary, 29 West 


Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association Monthly 
meeting on first Wednesday of each month, Young’s Hotel 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engineers Monthly 
meeting fourth Wednesday each month J. A. Brooks, secre- 
tary, Brown University, Providence R. L 


New England Foundrymen’s Association. tegular meet- 
ing second Wednesday of each month Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass 


Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen Monthly meet- 
ing, last Thursday. Secretary, R. H. Barnes, Taylor Instru- 
ment Companies, Rochester, N. Y. 

Superintendents’ and Foremen’'s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association Meetings _ first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
Penn Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn. 

Technical League of America. Regular meeting third 
Friday of each month. Walter L. Smyth, secretary, 74 Cort- 
landt St., New York, N. Y¥ 
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PIG IRON—From all districts favorable reports were ré 


ceived, showing the market to be steadily increasing 


strength. Manufacturers are well fille 


with orders and in 


quiries on hand indicate a continued demand Foundries, in 


some sections are buying more heavily 


The following quo- 


tations prevailed at the points and dates indicated 


Oct. 21 

1915 
No. 2 Southern Foundry, Birmingham $11.50 
No. 2X Northern Foundry, New York. 16.25 
No. 2 Northern Foundry, Chicago... 14.25 
Ressemer, Pittsburgh 16.95 
Basic, Pittsburg! 15.95 


METALS—Copper is dull but firm 


lots selling at 18.25c. per lb. for 30 days 


at 18e. per lb. cash f.o.b. New York 
unchanged at 33c. per Ib. Outside of 
ness, lead is inactive and sells at 4.5c 


steady 
MISCELLANEOUS METALS 
Oct. 14, 
1915 
Copper, electrolytic (carload lots) 18.25 
Tin 33.00 
Lead 1 50 
Spelter 14.00 
Copper sheets, base. . ‘ 23.00 
Copper wire (carload lots) 28 00 
Brass rods, base 26.25 
Brass pipe, base 31.00 
Brass sheets 26 . 25 
Solder $ and 4} (case lots) 20.00 


OLD METALS Business continues 


Sept. 17, Oct. 15 
1915 1914 
$11.25 $10.00 
16 25 14.50 
14 Ww 13.50 
16 95 14.00 
15 70 13.90 


electrolytic in carload 


delivered, and Lake 


Tin remains quiet and 


a little export busi 


The market for spelter 
appears exceptionally weak but the same price of l4c. holds 


NEW YORK 


Cer 


Ti 


terials a greater demand is prevalent 
vanced slightly. The following are the dealers purchasing 
and crucible, 15.25c 
Copper, heavy and wire, 15c.: Copper, light and bottoms, 13 


prices in New York Copper, heavy 


Brass, heavy, 10.25c.; Brass, light, 8.5c 
position, 11.5¢c.; No. 1 yellow rod bras 
red brass or composition turnings, 10 
Lead, tea, 3.25c.; Zine, scrap, %« 


MONEL METAL—The following are 
for hot rolled rounds and flats For 


Ss 


Cc 


Sept. 17 ! Oct. 15 
1915 | 1914 
ts per pound eerie 
18.50 11.75 
33.25 30.25 
1 50 2 50 
14.00 1.85 
3.00 17 .00 
2% 00 13.25 
26.25 12.75 
31.00 16.00 
2. 25 12.75 
21.12 17 .62 
ir and for some ma- 


and prices have ad- 


feavy machine com 
turnings, 11 No. 1 


Lead, heavy, 3.5c.; 


the prices per net lb 


prices of square and 


hexagonal bars add 2c. to the corresponding size of the rounds 


(mill lengths 8 to 14 ft.) 


HOT ROLLED ROUNDS 


500 Lb Less Than 
ind Over 500 Lb 
30.25 31.2 
99 7 t0.7 
80.7 1.75 
51.50 32.50 


idth in Inches 


10,000 Lb 2,000 Lb 
Size, In and ‘)ver and Over 
5 to ¥ inoneeeene Bee 29.7 
% to 1% coxvess Se 29.2 
tf to 2% 28.00 30.25 
24° to 4 , 30.75 31.25 
HOT RCLLED FLATS 
Thickness, In \% tol 
% to . 83.00 
4% tol 32.00 
1 to 2 


For cutting to any specified lenet! 
add le. per Ib 


1% to2% 2% to6 
2 OO 
31.00 POo0 
20.00 249 00 


1 


not shorter than 1 ft 


CARRIAGE BOLTS—Prices remain the same For sizes % 
by 6 in. and smaller 75 and 5% is discounted from list price 
for larger and longer sizes 70 is allowed 


COLD-DRAWN STEEL SHAFTING 
maintain the same price due to the st 
terial To consumers fair-sized lots ar 
price 


‘ 


STEEL SHAPES—Buying continues 


ket remains strong Some dealers are 
plies in anticipation of continued steax 
The quotations included below are for 
ind larger and for tees 3 in. and large 


Dealers are abl to 


idy call for this ma 
selling at 47% off list 


active and the mar 
laying in large sup 


volume of business 


angles 3 in. by \%& in 


STEEL SHAPES FROM JOBBERS' WAREHOUSE, NEW YORK 


Oct. 14, 
1915 
Steel angles base 2.10 
Steel T’s base 2.15 


Machinery steel (bessemer)... 2 0 


Sept. 17 Oct. 15 
1915 1014 
Cents per pound—— _ 
2.05 1.85 
2.10 1.90 
2 00 1.85 


STANDARD PIPE—On blo nd ilvanized pipe the ads 
mand is only fair and the discount re iin inchanged some 
jobbers may shade prices, but on « load lot f.o.b. Pittsbure! 


the following discounts prevail 





Blacl Galvanize 

% to 2-in. steel, butt welded 79 631 
% to 6-in. steel lap welded is 62% 

to l2-in steel lap welded 76 y8 AL 

At this rate prices are as follow 

Cents Cents 

Dian Ga " lian Galvan 
eter Black ead etet Black ized 
% -in 2.4 1.1 32.56 95.50 
l-in 8.57 6.2 t 12.24 72.00 
1% -ir 1.83 6.39 7.12 Os 
11. -ir , 79 10.0 . ’ 60.00 $1.03 
2-in i 1 } S280 1.43 
2%, -ir 1° 1 9 1O-ir 18.99 1.70 
3-in 16.83 6s ll-ir $1.11 1.9 
} 22 OS 1°] 2°10 

COKE—Furnace coke contracting movement continues, 
with 125,000 tons monthly closed thus far Slightly lowe 
prices for year than for half-vear Spot coke stiffer Pro 
duction and shipments slightly increased Foundry coke de- 
mand is moderate We now quote Furnace coke, prompt, 
$1.85@1.90: November and December, $ first-half, $2.35 @2.50; 
vear 1916, $2.25@2.35 prompt foundry $2? 30@ 2.60 contract 


foundry, $2.40@2.60, per net ton at ovens 


SHEETS—Although prices remain unchanged from a wee 
ago, the market for galvanized sheets is decidedly more 
tive and black sheets have been in greater demand 


‘ 


STEEL SHEETS FROM JOBBERS' WAREHOUSE, NEW YORK 


Oct. 14 Sept. 17 Oct. 22 
1915 1915 1914 
Cents per pound - 
No. 28 Black 2.75 > 70 2.70 
No. 26 Blac} 2? 65 > wo 2 Oo 
Nos. 22 and 24 Black 2.60 2.55 2.55 
Nos. 18 and 20 Black.. 2. 55 2.50 2.50 
No. 16 Black 2.4 2.40 ».45 
No. 14 Black t.2 2.30 2.35 
No. 12 Black 30 25 2 30 
No. 28 Galvanized +. 50 00 ,.70 
No. 26 Galvanized 4.20 1.70 ,.40 
No. 24 Galvanized 1.0 1 50 ; 25 
O1ILS—Prime winter lard oil sells at 86 to 88ec. per gal 
bbl. lots; linseed oil in 5-bbl. lots and over sells at ‘ 
per gal 


NUTS Hot presse square nuts in 100-lb. lots sell at $4 
off list price 


ALUMINUM—Supplies are decreasing and the demand i 
heavy, For spot in ton lots, holders are asking 5 to ik 
per lb 


SEAMLESS DRAW TUBING (Iron Pipe Sizes) The call 
for brass and copper shapes continus fair The base price 
is 3le. for brass and 29.50c. for copper For immediate stoch 
hipment from warehouse iT is added to this pric« which 
offers the following quotations 


Diam., Ir Brass Coppet Diam., In Brass Coppe 
% 1.00 32.50 ; 0 3.50 
1 oo 7 50 | 6.50 450 
11, oo >» 0 { tso0 16.50 
1 4.00 ;° 0 4 10.50 2 50 
2 1.00 2.50 6 11 0 950 
91 4.00 9 50 7 13.50 11.50 
3 54.00 52.50 8 15.60 13.60 
MACHINE BOLTS—Prices remain nchanged From New 
York warehouse, on sizes from % in. by 4 in. and smaller ' 
discount of 75 and 5 off list is allowed; for larger and longer 


sizes 70 and 10 


WROUGHT WASHERS—Demand continues fair and for 


100 lb. lots, the quotation is $5 off list price 


ANTIMONY—Lack of interest for Chinese and Japaness 
brands caused the market to drop to 28.5c. per Ib Due to the 
embargo placed on shipments of Cookson's and Hallet’s, and 
the scarcity of the supply on hand, no quotations can Ile 
xiven 
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New and Enlarged Shops 
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If you are in need of machinery or supplies, the first thing to do is to consult the Buying 
Section, and if you cannot find just what you wish, send us particulars, and we will be glad 
to publish the same free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND 


Johnson, Arch., 78 
garage and 
88 Boyls- 


Plans are being prepared by Monks & 
Devonshire St., Boston, Mass., for a two-story 
light manufacturing building for T. D. Cook & Co., 
ton St. 

Bids are being received by Isadore Lonnabend, 
St., Boston, Mass., for a _ six-story garage and 
building. 


364 Hanover 
mercantile 


The Page Storm Drop Forge Co., Chicopee, Mass., will 
build two buildings. C. A. Tinker, Springfield, is Arch 
The United States Cartridge Co., Lowell, Mass., will build 


a 50x200-ft. plant 
We have been 
per Co., Taunton, 
dition to its plant. Noted Oct. 7. 
Ww. C. Barnard, Watertown, Mass., 
for the construction of a one-story 
$10,000. 


advised that the Taunton New Bedford Cop- 
Mass., does not _contemplate building an ad- 


has awarded a contract 
garage Estimated cost, 


Mass., die- 


The W. & S. Mfg. Co., 9 Hunt St., Worcester, | 
makers, has awarded a contract for the construction of a 
two-story, 40x48-ft. factory. Noted Oct. 7 

The Lederer Realty Trust Co., Providence, R. IL, has 


construction of a one-story, 
Noted Sept. 9. 

is building a two- 

manufacture of its 


awarded a contract for the 
50x110-ft. garage Estimated cost, $12,000. 

The Atlantic Wire Co., Branford, Conn., 
story, 45x300-ft. concrete factory for the 
specialty. Estimated cost, $75,000. 

The Acme Shear Co., Knowlton St., Bridgeport, Conn., has 
awarded a contract for the construction of two additions to 
its factory 

The Cushman Chuck Co., Hartford, Conn., has awarded a 
contract for the construction of a one-story brick addition to 
its factory for the manufacture of tools. Noted Sept. 30. 

M. Herman & Son, Hartford, Conn., is building a one- 
Estimated cost, $15,000. 


story, 52x100-ft. garage. 

N. B. Whitfield, New Haven, Conn., is building a one-story, 
40x56- and 90x112- garage and salesrooms on Elm St. near 
Park St. Estimated cost, $35,000. Noted Sept. 16. 

Plans are being prepared by James Sweeney, Arch., 140 
State St.. New London, Conn., for a two-story, 20x100-ft. gar- 


age for C. K. Smith, 30 Broad St 

The Chase Metal Works, Waterbury, Conn., is punting ad- 
ditions to its plant on Thomaston Ave. Noted Oct. 14. 

The Waterbury Casting Co., Railroad Hill St., Waterbury, 
Conn., is building a 20x50-ft. addition to its plant. 

The Waterbury Farrel Foundry & Machine Co., Waterbury, 
Conn., is building an addition to its plant on Bank St. 
STATES 


MIDDLE ATLANTIC 


damaged the Townsend Furnace & Machine 
3 Loss unknown 

Mohawk, N. Y., has awarded a contract 
40x75-ft. garage at Little 


Fire, Oct. 7, 
Shop, Albany, N. 

Frank Johnston, 
for the construction of a two-story, 
Falls, N. Y Noted Sept. 30. 

The contract has been awarded for the construction of a 
garag> for E. E. Morse, New Rochelle, N. Y. 

Fire recently damaged the foundry of Frederick Foster, 
252 North Henry St., New York, N. Y. (Borough of Brooklyn). 


Loss, $10,000 
Plans are being prepared by Hopkins & McEntee, Arch., 
37 East 28 St.. New York, N. Y., for the construction of ad- 
257 


ditions and alterations to the garage of Richard Schnibbe, 257 
Metropolitan Ave., New York, N. Y. (Borough of Brooklyn). 
The Engineering Sales Co., 114 Liberty St.. New York, N. 
Y., (Borough of Manhattan) is in the market for equipment 
for manufacturing ball bearings and desires catalogs. 
The contract has been awarded for the construction of a 
Y 


garage for H. W. Fell, 343 State St., Rochester, N. Noted 
Sept. 9 
Hammond Steel & Forging Co., Solvay, N. Y., is building 


one-story, 45x83-ft. annealing plant on Milton Ave. Esti- 
mated cost, $7,000. 

The Bossert Co., Utica, N. Y., manufacturer of electrical 
supplies and auto trucks, will build an addition to its 
plant on Hickory St. 

The contract has been awarded for the construction of a 
garage at Seabright, N. J., for J. R. Williston, New York, N. Y 

We have been advised that the Beech Creek Truck & Auto 
Co., Beech Creek, Penn., will start_construction work about 
No. 1 on its 40x140-ft. addition. Three lathes, milling ma- 
chines, boring machinery and drill press will be required. 
D. M. Packer is in charge. Noted Oct. 7. 
McKeesport, 


Penn., will build an 


The National Tube Co., 
addition to its plant. 


We have been advised that the Brown Instrument Co., 
Philadelphia, Penn., has awarded a contract for the con- 
struction of an addition to its factory for the manufacture of 
pyrometers. 

Edward 
92x106-ft. 
$8,000. 

Finnessey & Kobler, 26 and Parrish St., Philadelphia, 
Penn., has awarded the contract for the construction of a two- 
story, 36x180-ft. garage. Estimated cost, $34,000. 

‘The Keystone Telephone Co., Philadelphia, Penn., will 
build a two-story, 64x175-ft. garage and warehouse at 1713 
North 12th St. 

S. Lavenson, ere, 
garage at 419 Carpenter S 

The Philips Presses a Pulley 
Glenwood Ave., Philadelphia, Penn., 
Chestnut Hill. 

William N. Schultz, Philadelphia, 
story, 40x100-ft. garage on Cayuga St. 
O00, 

Fire, Oct. 6, damaged the garage of Charles Wolfe, Mervine 
and Louden St., Philadelphia, Penn. Loss unknown. 

The contract has been awarded for the construction of a 


will build a 


Philadelphia, Penn., 
Estimate -d cost, 


Sansom St. 


Cunningham, 
garage at 13 and 


Penn., will build a 63x214-ft. 
Works, Fourth St. and 


wiii build a factory at 


Penn., will build a_one- 
Estimated cost, $100,- 


garage for Edwin C. May, Fifth Ave. and Liberty St., Pitts- 
burgh, Penn. 
Plans are being prepared by B. Stanley Simmons, Arch., 


, Washington, D. C., for a three-story, 


Real Estate Trust Bldg 
Joseph J. Leary, 26 and M St. osti- 


109x150-ft. garage for 

mated cost, $50,000. 
The Washington Steel & Ordnance Co., 

will build a forge shop. Estimated cost, 


Ww agpiagten, ~ <a 
$20,350 


SOUTHERN STATES 


The Marietta Mfg. Co., Marietta, Ohio, 
dry at Pleasant, W. Va. 

The American Bolt Co., 
its plant. 

Fire recently damaged the plant of the Palmetto Machin- 
ort ott Boat Works, Hogan St., Jacksonville, Fla. Loss, 

0,000. 

H. H. Fuller, Laurel, Miss., will build a brick garage. 

The Cloverport Boat & Mfg. Co., Cloverport, Ky., will 
equip a repair and machine shop. 
The Automatic Package Scales Co., Louisville, Ky., recently 
incorporated, will build a plant for the manufacture of auto- 
matic scales. 


will build a foun- 


3irmingham, Ala., plans to improve 


MIDDLE WEST 


Ohio, will re- 


Cambridge, 
Esti- 


The Interstate Iron & Steel Co., 
fire July 18. 


build its plant which was de stroyed by 
mated cost, $100,000. Noted July 29. 

Bids will soon be received by the 
Co., Cincinnati, Ohio, for a_ three-story, 
Bert Baldwin & Co., Perin Bldg., is Engr 

We have been advised that the contract has been awarded 
for the construction of a two-story garage and machine shop 
on Gilbert Ave., Cincinnati, Ohio, for the W hite Motor Car 
Agency. Estimated cost, $15,000. Noted Oct. 7. 

The American Range & Foundry Co., Cleveland, Ohio, will 
construct an addition to its plant at 7000 Union Ave. Esti- 
mated cost, $6,500. 

The Cleveland Electric Metal Co., Cleveland, Ohio, has 
had plans prepared for an addition to its foundry on West 
38th St. 

The Johns Machine & Stamping Co., 
build a factory at Columbus and Leonard St. 
Johns, Pres. Estimated cost, $80,000. 

_ The Ohio Bronze Powder Co., Cleveland, Ohio, will estab- 
lish a factory at 1115 East 152d St., for the manufacture of 
bronze and aluminum powder. 

Ernest McGeorge, Leader-News Bldg., Cleveland, Ohio, has 
prepared plans for an addition to the plant of the Parish & 


Ahrens Fox Fire Engine 
42x120-ft. addition. 


Cleveland, Ohio, will 
Benjamin F. 


Bingham Co., manufacturer of cold pressed metal, Madison 
Ave. and West 106th St. 
I. W. Smith, Cleveland, Ohio, will build a 50x60-ft. addition 


to his commercial garage at Euclid and Mayfield Rd 

The Standard Welding Co., Cleveland, Ohio will build an 
addition to its factory at 1280 East 73d St. Estimated cost, 
$180,000. 

Bids are being received by N. Bradford, Arch., Columbus, 
Ohio, for two-story machine shop for Ohio State University. 
Estimated cost, $120,000. Noted Sept. 30. 

Fire recently damaged the factory of the Rigley Trimmer 


Co., manufacturer of paperhanger’s tools, Springfield, Ohio 
Loss, $2,555. 
The Youngstown Car Mfg. Co., Youngstown, Ohio, will 


build an addition to its plant on Wilson Ave. 
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Organizing and Equipping for 
Fuse Manufacture 


EDITORIAL CORRESPONDENCE 





SY NOPSIS—Thie detonating ] Unt is a most in- 


genous gece of mechanism and one 
The construc- 


which re- 
quires extreme care in manufacture. 
tion and operation are both shown and described. 
Unless a shop has actually turned out work of th is 
kind in large quantities it is difficult to appreciate 
either the 


The work is intricate 7] design and the required 


equipment or organization necessary. 
accuracy demands the best of machine work, in- 


cluding automatic and hand-screw machines, as 
well as good designing in all tool and fixture work. 
Another important point is the immense quantitic s 
which it is necessary to manufacture in the time al- 


llow th N¢ 


solved will be shown in detail in a series of articles 


lowed. various proble is are met and 


heginning an thas issue. 





While we have heard much of large contracts for shells 
und fuses, the really large contractors for such delicate 


parts as the detonating and time fuses are few and far 


hetween, For no matter what sort of a shop one may have, 


this work is so delicate and has so much that is peculiar 


to itself that it takes not only a well-equipped shop but 


un able organization to carry it out successfully. <A little 


study of some of the details, with their close-working 


limits, will show that these require the most accurat 
work of any ammunition now being made. For this reaso1 
it is interesting to note in sone detail the preparations 


American Steam Gave 
its treasurer and 


made for this unusual work by the 
and Valve Manufacturing Co. through 
veneral manager, Ralph B. Phillips. 
Realizing many of the difficulties which beset a prob- 
lem of this kind, Mr. Phillips made himself acquainted 
with the details of the work very early in the game, and 
he has built 
hardly be duplicated for handling work of this kind 
His study showed the adaptability of his plant, with suit 


which car 


us a result up an organization 


able extensive additions, to the making of the detonato1 
fuses, and that it was advisable to acquire other plants 
How 


accomplished will be seen in the articles which are to 


for the remainder of this work. well this has been 
follow. 

This work necessitated the securing of able lieutenants 
to carry out details of organization and equipment of the 
newly acquired plants and to plan for and carry out the 
methods of production, not only in the home works but 
in the new plants of the R. B. Phillips Manufacturing 
Co., of Worcester, and the Phillips Manufacturing Co., 
of Lowell, especially 


which are now wlny equipped, 























FIG. 1 THE BRITISH 


DETONATING 


FUSE MARK 100—FULL SIZE 
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These are all good-sized plants, the new buildings as- 
signed to fuse work containing 30,000 sq.ft., the Wor- 
cester plant (formerly the Critchley Machine Screw Co.) 
about 50,000 sq.ft. and the Lowell works (formerly the 
Patterson Rubber Co.) about 56,000 sq.ft. The Boston 
plant will employ 600 men and the others about 1,000 
men each. 

The organization has been worked out with great care, 
with Hl. C. Raynes as general manager of production. 
Kach plant has its own manager and superintendent, W. 
Kk. Jerauld and C. M. Reynolds being in Boston, F. A. 
Daly and M. C. Nelson in Worcester and George L. 
Spence and B. Hall in Lowell. R. C. Smalley is en- 
gineer of equipment for all the plants. In addition to 
these, the production staff includes Mr. Critchley in a con- 


sulting capacity, W. Remington, B. M. Fine, G. A. 
Towle, G. Murray, G. B. Martin, F. C. North, P. M. 


Hall and W. H. Taylor. 

A study of the details of the detonator will clearl) 
demonstrate the need of efficient equipment and organi- 
zation. 


SOME OF THE SPECIFICATIONS 


One of the great problems in any accurate work is to 
secure proper inspection which shall be fair to both par- 
Material for these fuses must be approved after 
from test pieces not 


ties, 
being submitted to mechanical test 

less than 1 in. in diameter by 7 in. 
cable. The materials for the fuse are divided into three 
classes of bronze or copper alloys, with the exception of 


long where practi- 


the adapter, which is made of mild steel of from 28 to 
36 tons’ tensile strength. 

The detents are of phosphor-bronze alloys with a yield 
point of 20 and a breaking strength of 30 tons. The 
next class of material must have strength of 12 and 20 
tons respectively, while the more unimportant parts are 
only required to have a yield point of 8 tons and a break- 
ing point of 20 tons. The elongation demanded is 20 
per cent. for the first class, 30 for the second and 20 for 
the third, while the steel for adapters need elongate but 
17 per cent. 

These figures, however, are only acceptable if in the 
test piece furnished the length divided by the square root 
of the area equals 4. This interpreted into shop language 
means that the square root of the area of the test piece 
multiplied by 4 gives the effective length or the distance 
between grips in the testing machine, and with this set 
ting the piece must give the elongation shown. 

The exact composition of these alloys is left to the manu- 
facturer, the only requirement being that they come up to 
the physical requirement specified. 

After completion the outside of the fuse and the in- 
side of the adapter must be coated with a lacquer of speci- 
fied composition. 

All serew threads must be of the British standard fine 
thread. These have the Whitworth form, but differ in 
pitch from bolt standards. 

Fuses are delivered:im lots of 1,000, plus five extra fuses 
for testing.purposes. ‘The:five extra fuses are fired with 
filled shells at ‘1 deg. elevation over sand, to be sure the 
fuse acts;correctly on impact. Should one of ‘the five test 
shells ibe “blind,” or fail to explode, a second proof may 
be taken-of five more selected at random from the lot of 
1,000. A second blind fuse condemns the lot. This gives 
some. idea of the accuracy required in this work, 
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The detonator illustrated herewith is known as the Brit- 
ish Mark 100 detonating head and goes in the nose of a 
shell for exploding it when it strikes an object which offers 
sufficient resistance to set off the explosive material, in the 
same way as a cartridge is exploded by the percussion cap 
in the One of these detonators is shown disas- 
sembled in Fig. 1 and in section in Fig. 2. 


base. 


DETAILS OF THE MECHANISM 


The percussion or firing material is held at two points, 
F and L, the firing mechanism being interlocked so that 
it is necessary to release the first firing needle before it is 
possible to fire the second. 

In order to make the shells safe to handle, even after 
the heads A and the firing materials are screwed into place, 
it is necessary to provide a lock so that the graze pellet G 
cannot carry the cap F into contact with the needle. This 
is done by inserting the centrifugal bolt Q so that it pro- 
jects beyond the shoulder of the graze pellet G and pre- 
vents it being thrown forward toward D even if the shell 


is dropped point downward. The light conical spring FE 














DETAILS OF BRITISH MARK-100 DETONATING 
FUSE OR “EXPLODER” 


FIG. 2. 


is simply to aid in keeping G in its place, but is not strong 
enough to act as a safety in this respect. 

When the shell is fired from the gun, however, the accel- 
eration is so great that the inertia of the upper and lower 
detents R and S, which are virtually one piece, is enough 
to compress the spring behind them and allow the centrif- 
ugal bolt Q to be thrown outward and away from the graze 
pellet by the centrifugal force set up by the rapid whirl- 
ing of the shell due to the rifling grooves in the gun. 
This releases the graze pellet and ieaves it free to act as 
soon as the momentum of ‘the shell is'retarded by strik- 
ing an object. 

In order to be sure that the detent does not flyback to 
lock the centrifugal bolt, the small portion or upper detent 
is held in a ball joint with a 15-deg. movement. The 
whirling of the shell throws this out so that when the 
spring again forces it forward it locks the detent in the 


large holes. 
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When this occurs the impact throws the graze pellet for 
ward, forces the percussion material against the needle J) 
and shoots the ignition flame down through the center of 
the graze pellet and the gaine or powder tube to the pow- 
der pocket in the base of the shell. To make explosion 
doubly sure the second percussion device is used, being 
released by the forward movement of the graze pellet. 

The cross or percussion pellet // is held against the 
pressure of the spring M by the lower end of the yrax 
pellet fitting into the tapered cross-hole. As soon as tlhe 
graze pellet shoots forward, the spring forces the percus 
sion pellet needle J into the firing material at L and sets 
it off. The fire shoots through the small holes J around th 
needle J, through the center of thi per ussion pellet, and 
joins the other line of fire on its Way to the explosion 
pocket In the gaine tube. 


QUANTITY AND ACCURACY 


But the mere telling of its action little idea 


of the real problems of manufacture, either as to quantity 


conveys 
or accuracy. Even so small a thing as the graze pellet, 
about 1% in. in diameter by 1,4; in. long, requires 10,000 
And to mak 
a million in a year means over 3.300 of each piece ever) 


lb. or 5 tons of metal for a million heads. 


working day. 

In addition to the parts mentioned in connection with 
the operation of the fuse in action, there are several others 
which present problems in manufacturing. These are th 
small retaining screws .V, O, P and U. The wrench-ke\ 
holes V and W also require attention, drill jigs for hold 


Ing and high speed drilling machines being provided for 


doing these rapidly and economically. The hole W is in 
reality an oblong slot which must be milled to accommo- 
date the spanner W rench for tightening the head. 

The extreme accuracy demanded, however, makes this 
much more of a problem than even the number per day 
indicates. Tolerances run from 0.002 to 0.005 in., which 
are very close limits when such large quantities are con- 
sidered. Then, too, there are recesses at the bottom of 
threads, oblong holes in place of round, and other features 


which add to the numerous problems of rapid production. 
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Jigs and Fixtures for Wood- 
working Machines 


EDITORIAL CORRESPONDENCE 


of Seattle, Wash., makes 
principally fo: 
run into 


The Stetson-Ross Machine Co., 
&@ spec lalty of wood-working machinery, 
that these 
fairly large sizes, as can be seen from the beds of the two 
Fig. 1. These 


standardized, the 


use 1n section. Some ol machines 


wood planers, or surfacers, shown in 


machines have been thoroughly and 

















FIG BOX JIG FOR SIDE LEGS 


working parts can be made in units creat saving 
assembling or repairing. 

One of the difficulties with machines of this kind is to 
fixtures, both on account of th: 
first cost and the inconvenience of handling, The illus- 
tration shows how this problem has been met by the 


large adjustable drilling jigs leaning against the two 


secure proper jigs and 


These are built up ol the flat steel bars A, con 
both Band C. The 


frames 


nected by round and square rods 























FIG. 1. ADJUSTABLE SKELETON DRILLING 





JIG 


SIDE LEGS 


’LANER FIXTURE FOR 
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are clamped solidly in the bottom pieces at D 
and keep the upper part parallel by means of the sliding 
clamps #, as shown. ‘The square bars form positive dis- 
tance pieces, being located for the different sizes by the 
dowel pins and capscrews shown. 

This makes a light jig to handle, when its size is con- 
sidered, and as it covers several sizes of machines, its 
cost can be distributed over quite a proportion of the 
output. 

A simple planing fixture, mounted on a Cincinnati 
planer, is shown in Fig. 2. This consists of an I-beam 
with a number of planer stops fitted to the upper side 





mu: 














FIG. 4. JIG FOR AUXILIARY LEG CASTING 


of the flange. These are in pairs, with the clamping 
screws at the proper angle to clamp one end of the 
piece A between two of the stops and hold it firmly on 
the top of the beam. This beam is the correct height to 
sustain the piece (the other end resting on the edge of 
the table) while planing the bearing surface B, which 
locates the side leg in any desired position. The extension 
helps out on extra-long work. 

Another view of the side leg is shown in Fig. 3, which 
in connection with it. 


also illustrates a drilling jig used 




















FIG. 5. NINE-SPINDLE DRILLING MACHINE 


The side leg slips into the box jig in the position shown, 
the opening in the leg fitting over the projection 7 and 
allowing the upper end # to be held firmly in place so 
as to locate the holes with relation to the upper surface. 
With the leg in position, the different holes are drilled, 
corresponding letters on the jig and the piece showing 
which holes are to take care of the work. 

Another casting fits on the top, or large, end of the 
side leg, an end of this being shown at the bottom of the 


illustration. This piece is also shown in Fig. 4, together 
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with the jig which drills it. The corresponding letters 
give a general idea of the holes drilled by the different 
bushings, and the jig fits over the castings so that the 
upright comes under the extension arm, which carries the 
bushing F and the setscrew G. This brings the holes 
A, B, C and D beneath their 
projection # against the side of the jig plate bearing a 
similar letter. This simplifies the drilling of an awkward 
piece, making it easy to duplicate and saving considerable 


proper bushings and the 


time in the work. 


15 in. 
This 


in. high, 11 in. wide and 


in. and the weight 150 Ib. 


This side leg is 32 
thick. The offset is 
gives some idea of the capacity of the jig. 

A special nine-spindle drilling machine for drilling 


ly, 
12 


holes for the screws which hold the knives in the revolving 
cutter head is shown in Fig. 5. This was designed and 
built in the Stetson-Ross shop and has been found satis- 
factory in every way. It resembles the knee-type miller 
so far as the work table is concerned, this allowing easy 
vertical adjustment and also the positioning of the cutter 
head to be drilled. Each drill receives its lubricant inde- 
pendently, and the long drip pan insures all the oil and 
chips being kept off the floor. The cutter head is of the 


safety type. 


Duties of a Purchasing Agent 
By J. P. Bropuy* 


Personal attributes and ability suited to the duties he 
is to perform are prerequisites of a successful purchasing 
He must be a good judge of human nature. He 
He must be 


agent. 
must be trustworthy in every particular. 
alert, as prices vary constantly. 

As a word of caution to the management, purchasing 
is one of the things in business that must not be hampere: 
administrative interference. 

Carefully written requisitions name certain kinds of 
agent's guide in 


hy 


material and serve as the purchasing 
most But many articles infrequently purchased 
end some regular supplies differ from what is called for. 
The possibility of not 


cases. 


There are many reasons for this. 
heing able to obtain on time what is specified may mean 
the acceptance of a serviceable substitute. The purchas- 
ing agent must be in such a position that he feels he is 
trusted and is free to use his best judgment in serving 
tc the best of his ability those by whom he is employed. 
In purchasing, the consummation of a good bargain means 
un earning for the company. A man weak in initiative 
and individual action should not be hired as a purchasing 
agent, and should he be discovered in such a position he 
should be immediately released. 

One important thing to remember is that almost any- 
one can buy any kind of an article if you stipulate what 
is needed. Such a transaction does not require much 
brain power. But buying the right thing at the right time 
and at the right price proves the purchasing agent’s 
This is what he is paid for, not merely buying 


ability. 
Any ordinary man can do 


what is requisitioned of him. 
the latter. 

The purchasing agent has to bargain with salesmen, 
many of them as brainy as he. This fact again shows the 
responsibility of his position. 


*Vice-president and general manager, Cleveland Artomatic 
Machine Co. 
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At all times he must know prevailing prices. The 
management trusts him to do this and thus obtain the 
best combination of price and delivery. He must watch 
the market and close contracts far enough in advance 
and in large enough quantities to forestall any possible 
wait for material. 

He must avoid friction with the persons from whom 
he purchases and with members of the shop organization 
who use the material he supplies. Friction in the pur- 
chasing of material is a great hindrance. A man who is 
trying to sell something to you must be respected to the 
extent of giving him a reasonable length of time in which 
to explain his side of the question. You expect him to 
do this honestly. If the salesman is untruthful or tries 
to deceive, the right kind of a purchasing agent will make 
him understand that truth is a mighty bad thing to abuse. 
PURCHASING 


LOYALTY AND FRIENDSHIP IN 


A purchasing agent must be loyal to his company. His 
friends and friendships must not be a detriment to his 
employer's interests. It is unpardonable to buy inferior 
articles because of friendship, or because of a lack of 
friendship to treat a salesman with a superior line of goods 
indifferently. This disloyalty deserves the severest con- 
demnation. 

A purchasing agent should not display irritation over 
trifles. When he receives a salesman’s card he should 
see the man at once, if possible. The applicant for a little 
of his time may have just the thing that he requires. 

At all times he should be inquisitive and seek for the 
things that are new. Knowledge gained in this way may 
be profitable at some future time. 


OntLY REASONABLE DELIVERIES SHOULD Be Askep For 


A good purchasing agent will not ask for deliveries he 
does not need. He will never get the habit of asking for 
the receipt of material the next day or next week when 
a month or two will do just as well. But it is easy to ac- 
quire this habit of wanting everything immediately, with 
the result that deliveries 
follow. The purchasing agent should think of the man 
from whom he buys as well as of himself. While he must 
be cautious not to set unreasonable dates of delivery, he 
must know that promised dates are dependable and not 
allow himself to be deceived by the firm from which he 
orders. 

Perhaps all this may be summed up by saying that a 
good purchasing agent must be a genuine, sensible, honest 
man. He must not growl. He must be truthful. He 
must never forget common courtesy in business affairs. 
He must command respect of those with whom he does 
business. He will unquestionably obtain much informa- 
tion of value from the men he comes in contact with. But 
this does not mean inside secret information by any means. 
The following nine sentences sum up his duties and per- 
sonal attributes: 

He must be diplomatic at all times. 
but not tricky. His word must be dependable. He must 
do business in a manner to command respect. He must 
note all things of importance and not trust to memory. 
He must not display a foolish independence. He must 
oblige those with whom he comes in contact. He must 
not reach hasty conclusions—meditation is vital. He 
must not be influenced by salesmen’s fluency. 


carelessness in making may 


He must be clever 
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Weight of Rods and Bars 
By A. W. JANES 
The following table will be found more comprehensive 
than those usually published in handbooks: 
Werient Taste ror Rounp Bars anp Rops 


In Pounds per Lineal Foot for Various Metals in English and Metric Progressive 


Diameters 


= #2 Dee Brass, Steel, Copper, Iron, Alumin- 
5 a& Inch Mm lb Ib Ib Ib um, Ib 
0.00389 0.100 0.0000434 0 0000407 0 0000465 0 0000398 0 00001388 
vie 0.0079 0.200 0. OOO17TS 0.000167 0.000191 0 0001638 0. 0000568 
0.0118 0.300 0.000397 0.000373 0.000426 0.000865 0 000127 

& 0.0156 0.3968 0.000694 0.000652 0.000745 0.000637 0.000221 
0.0157 0.400 0.000702 0.000661 0. OO007M 0 000645 0. OD0224 
0.0197 0.500 0.001110 0.001040 0. OO1187 0.001016 0 00084538 
0.0236 0.600 0.001580 0.001493 0.001704 0.001458 0.000507 


0.0276 0.700 0.002170 0.002041 0O 002331 0.001904 0.000803 

& 0.0312 0.794 0.002770 0.002608 0 0029080 0.002348 0.000886 
0.03815 0.800 0.002830 0.002659 0.003630 0.002598 0.000008 
0.0354 0.900 0.003570 0.008358 0.003835 0.008281 0. oo1141 
0.0394 1 0.004420 0.004160 0.004750 0.0040% 0.001418 

& 0.0469 1.191 0.006270 0.005895 0.006731 0.005759 0.002002 
0.0500 1.270 0.007130 0.006700 0.007650 0.006545 0 OO2425 

& 0.0625 1.587 0.011130 0.010469 0.011953 0.010227 0 00357 

& 0.0781 1.984 0.017381 0 016347 0.018656 0.015969 0.005551 
0.0787 2 0.017652 0.016599 0.018953 0.016215 0.005636 

* 0.0937 2.381 0.024992 0.023527 0 026866 0.022985 0.007989 
0.1000 2.540 0.028500 0.026800 0.030600 0.026180 0.000100 

& «60.1094. 2.778 0.034109 0.032075 0.036623 0.031333 0.010891 
0.1181 3 0.039751 0.037379 0.042679 0.036515 0.012692 

t 0.1250 3.175 0.044531 0.041875 0.047812 0.040006 0.014219 

& 0.1406 3.572 0.056374 0.053011 0.065279 0.051785 0.018000 
0.1500 3.810 0.064125 0.060300 0.068850 0.050005 0.020475 

*% 0.1562 3.969 0.069353 0.065388 0.074659 0.063875 0.022203 
0.1575 4 0.070698 0.066475 0.076094 0.065089 0.022650 

4} 0.1719 4.365 0.084217 0.079194 0.090423 0.077362 0.026890 

ve 0.1875 4.762 0.1002 0.004229 0.1075 0.092048 0.031906 
0.1968 5 0.1103 0.1037 0.1185 0.1013 0.035244 
0.2000 5.080 0.1140 0.1072 0.1224 0.1047 0.036400 

Ho 420.2031 «5.159 0.1175 0.1105 0.1262 0.1079 0.037537 

ss 0.2187 5.556 0.1363 0.1281 0.1463 0.1252 0.044525 

HeOC«i. 2344) «55.953 «(0.1565 0.1472 0.1681 0.1438 0.050032 
0.2362 6 0. 1580 0.1495 0.1708 0.1460 0.050679 

} 0.2500 6.350 0.1781 0.1675 0.1912 0. 1636 0.056875 

tHie0.2656 6.745 0.2010 0.1890 0.2158 0.1846 0.064192 
0.2756 7 0.2164 0.2035 0.2324 0. 1988 0.069124 

*% 0.2812 7.144 0.2253 0.2119 0.2419 0.2070 0.071954 

H 0.2968 7.540 0.2510 0.2360 0. 2695 0.2306 0.080162 
0.3000 7.620 0.2565 0.2412 0.2754 0.2356 0.081900 

*% 0.3125 7.937 0.2783 0.2617 0. 2088 0.2556 0. 088871 
0.3150 8 0.2827 0.2659 0.3036 0.2597 0.000295 

H 0.3281 8.334 0.3068 0. 2885 0.3204 0.2818 0.097966 

4} 0.3437 8.731 0.3366 0.3165 0.3614 0.3092 0.1074 
0.3500 8.890 0.3491 0.3283 0.3748 0.3207 0.1114 
0.3443 9 0.3577 0 3364 0.3841 0. 3286 0.1142 

#2} 420.3594 9.128 0.3682 0.3462 0 3953 0. 3382 0.1175 

i 0.3750 9.525 0.4007 0.3768 0.4303 0 3681 0.1279 

# «40.3906 9.921 0.4348 0.4088 0.4668 0.3904 0.1388 
0.3937 10 0.4417 0.4154 0.4743 0.4057 0.1410 
0.4000 10.160 0.4560 0.4288 0.4896 0.4188 0.1456 

1} 0.4062 10.319 0.4702 0.4422 0.5049 0.4319 0.1501 

He 0.4219 10.716 0 5073 0.4770 0.5446 0.4660 0.1619 
0.4331 11 0.5343 0.5025 0.5737 0.4908 0.1706 

0.43875 11.112 0.5455 0.5129 0. 5857 0.5011 0.1741 
0.4500 11.430 0.5771 0.5427 0. 6196 0.5301 0.1842 

# 0.4531 11.509 0. 5851 0. 5502 0. 6282 0.5374 0.1868 

4} 0.4687 11.906 0.6260 0. 5888 0.6722 0.5751 0.1999 
0.4724 12 0.6360 0. 5980 0. 6828 0. 5842 0.2030 

i «(0.4844 12.303 0.6687 0. 6288 0 7180 0.6142 0.2135 

} 0.5000 12.700 0.7125 0.6700 0.7650 0.6545 0.2275 
0.5118 13 0.7467 0.7021 0.8017 0 68590 0.2384 

He 0.5156 13.0906 0.7576 0.7124 0.8135 0. 6959 0.2419 

4} 0.5312 13.493 0.8042 0.7562 0.8635 0.7387 0. 2568 

H 0.5469 13.890 0.852 0.801 0.915 0.783 0.275 
0.5500 13.970 0.862 0.810 0.925 0.791 0.278 
0.5512 14 0.865 0.814 0.929 0.795 0.280 

* 0.5625 14.287 0.901 0.847 0.968 0.828 0.291 

ii 40.5781 14.684 0.952 0 895 1.022 0.874 0.308 
0.5006 15 0.994 0.934 1.067 0.914 0.321 

# «40.5937 15.081 1.004 0.944 1.078 0.922 0.324 
0.6000 15.240 1.026 0.004 1.101 0.942 0.331 

He «20.6094 15.478 1.058 0.995 1.136 0.972 0.342 

0.6250 15.875 1.113 1.046 1.195 1.022 0.360 
0.6299 16 1.130 1.063 1.214 1.038 0.365 

# «320.6406 16.271 1.169 1.099 1.255 1.074 0.378 
0.6500 16.510 1.204 1.132 1.202 1.106 0.389 

i} 0.6562 16.668 1.227 1.144 1.317 1.127 0). 397 
0. 6693 17 1.276 1. 200 1.370 1.172 0.413 

ti} 0.6719 17.065 1.286 1.200 1.381 1.181 0.416 

i 0.6875 17 462 1.347 1.266 1.446 1. 237 0.435 
0.7000 17.780 1.396 1.313 1.499 1.282 0.451 

fi 0.7031 17.859 1.408 1.324 1.512 1.204 0.455 
0.7087 18 1.431 1 346 1.536 1.324 0.463 

4} 40.7187 18.256 1.472 1.384 1. 580 1.352 0.476 

ti 0.7344 18.652 1.539 1.447 1.652 1.413 0.497 
0.7480 19 1.506 1.500 1.713 1.466 0.516 

+ 0.7500 19.050 1.600 1.507 1.72 1.472 0.518 

it 0.7656 19.446 1.670 1.570 1.793 1.534 0.540 

fh «40.7812 19.843 1.739 1.635 1. 867 1.597 0.562 
0.7874 20 1.767 1.661 1.897 1.623 0.57 

He 40.7969 20.240 1.809 1.701 1.943 1.662 0.585 
0.8000 20.320 1.824 1.715 1.958 1.675 0. 590 

He 0.8125 20.637 1.881 1.769 2.020 1.728 0. 608 
0.8268 21 1.948 1.832 2.001 1.789 0.630 

fi O. 8281 21.034 1.954 1.837 2.008 1.795 0.632 

i} 40.8437 21.431 2.029 1.908 2.178 1.864 0.656 
0.8500 21.590 2.050 1.936 2.210 1.891 0.666 

HM 0.8504 21.827 2.104 1.979 2.250 1.933 0. 680 
0.8661 22 2.137 2.010 2.205 1.963 0.601 

i 0.8750 22.225 2.182 2.051 2.342 2.004 0.705 

cit 0.8906 22.621 2.200 2.125 2.427 2.076 0.731 
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Wericut Taste ror Rounp Bars anp Rops—-Continued Weeur Taste ror Rounp Bars axnp Rops—Continued 






Fract Dee Brass, Steel, Copper, Iron, Alumin- Fract Dec Brass, Steel, Copper, Iron, Alumine 

Unit Inch Inch Mm Ib lb Ib Ib um, Ib Unit Inch Inch Mm Ib Ib Ib Ib. um, Ib 
0.9000 22.859 2.308 2.170 2.478 2.120 0.746 2 is 2.4375 61.911 16.929 15 919 18.176 15.550 5.476 

0.9055 23 2.337 2.197 2.509 2.146 0.756 2.4410 62 16.986 15.972 18.237 15.603 5.495 

33 0.9062 23.018 2.340 2.201 2.513 2.150 0.757 2.4500 62.229 17.107 16.087 18.367 15.715 5.554 

oe 0.9219 23.415 2.422 2.278 2.601 2.225 0.783 2 ie 2.4687 62.706 17.370 16.334 18.650 15.956 5.619 

bi 0.9375 23.812 2.505 2.355 2.689 2.301 0.810 2.4803 63 17.533 16.487 18.825 16.105 5.672 
0.9449 24 2.545 2.393 2.732 2.337 0 823 2 2. 5000 63.499 17.812 16.750 19.125 16.362 5.762 

0.9500 24.129 2.572 2.418 2.761 2. 362 0. 832 2 64 18.094 17.015 19.427 16.621 5.853 

¥ 0.9531 24.209 2.589 2.434 2.779 2.378 0.837 2 iE 2 64.293 18.268 17.178 19.614 16.781 5.910 

i} 0.9687 24.606 2.674 2.515 2.871 2.456 0.865 2 74.769 18.553 17.446 19.920 17.043 6.002 

re 0.9842 25 2.761 2.596 2.965 2.536 0.893 2 65 18.667 17.554 20.043 17.147 6.039 

l 1.0000 25.400 2 850 2.680 3.060 2.618 0.922 2 \* 2 65.087 18.724 17.607 20.104 17.200 6.075 
1.0236 26 > 986 2808 3.206 2.743 0.966 2 3 2 65.881 19.180 18.036 20.593 17.619 6.205 

1 A 1.0312 26.193 } O30 2 849 3.254 2.783 0.980 2 66 19.243 18.095 20.661 17.676 6.225 
1.0500 26.670 142 2.954 3.373 2.886 1 016 2 66.039 19.266 18.116 20.685 17.697 6§ 232 

! ' 1.0625 26.987 $214 3.023 3.456 2.953 1.040 2 2 66.674 19.354 18.199 20.780 17.778 6.261 
1 0630 27 3.220 3.028 3.457 2.958 1.041 2 67 19.830 18.647 21.291 18.216 6.415 

l 1.0937 27.781 +. 409 3.205 3.660 3.131 1.102 2 67.309 20.014 18.826 21.488 18.384 6.474 
1.1000 27.939 3.448 3.242 3.702 3.167 1.115 2 i} 2 67.468 20.109 18.910 21.591 18.472 6.505 

1.1024 28 ? 463 3.257 3.718 3.181 1.120 2 68 20.427 19.208 21.932 18.764 6.608 

I i 1.1250 28.574 3. 607 3.391 3.872 3.313 1.166 2 H 2 68 909 6.659 
1.1417 29 3.714 3.493 3.988 3.412 1.201 2 68 O85 6.721 

1.1500 29.209 3. 769 3.544 1046 3.462 1.219 2 69 320 6.774 

1 A 1.1562 29.368 3.809 3.582 4.090 3.499 1. 232 2 # 2 69 352 6.815 
1 1811 30 3.990 3.752 4.284 3.665 1.290 2 3 2 69 798 6.966 

1 A 1.1875 30.162 4018 3.779 4.325 3.691 1.300 2.755 70 883 7.002 
1.2000 30.479 1.104 3.859 1.406 3.769 1.327 2 #3 2.78 70 263 7.136 

I , 1.2187 30.956 $232 3.980 4 544 3.888 1.369 2.7953 71 457 7.204 
1.2205 31 1 246 3.993 4.559 3.900 1.373 2.8000 71 525 7.228 

1 } 1.2500 31.749 4.453 4.187 1.781 4.090 1.440 2 i 2.8125 71 708 7.293 
1.2598 32 +. 523 + 253 1 856 1 155 1 463 2.8347 72 048 7.412 

i ds 1.2812 32.543 + 678 + 399 5.022 4 297 1.513 2 i} 2.8437 72 171 7.456 
1.2092 33 +810 4.523 5.165 4.419 1.556 2.8500 72 266 7 489 

1.3000 33.019 1 816 4. 529 5.171 4 424 1.558 2.8740 73 624 7.615 

I .s 1.3125 33.337 +909 1616 5.271 1 509 1.588 2 i 2.8750 73 640 7.621 
1.3386 34 5.107 +t 802 5.483 + 691 1.652 2.9000 73 017 7 754 

! hh 1.3437 34.131 5.145 4.839 5.525 4.727 1. 664 2 43 2 9062 73 122 7.790 
1.3500 34.289 5.194 4.884 5.576 4 771 1.680 2.9134 74 226 7.827 

1 ? 1.3750 34.924 5. 389 5.067 5.786 +950 1.743 2 ik 2.9375 74 593 7.956 
1.3780 35 5.412 5.0R90 5.810 4 971 1.750 2 9500 74 784 8 024 

1.4000 35.559 5. 586 5.252 5.997 5.131 1 807 2.9528 75 855 8.049 

1 B 1.4062 35.718 ».635 5.2909 6.050 5.176 1.823 2 34 2.96.7 75 024 8.122 
1.4173 36 5.725 5.383 6.146 5.259 1.852 2.9922 76 441 8.255 

1 ‘6 1.4375 36.512 5.889 5.537 6.323 5.409 1.905 } 3.0000 76 562 8.208 
1.4500 36.829 5.992 5.634 6.423 5.504 1.938 3 t 3.0312 76 056 8.472 

1 4567 {7 6.059 5. 697 6.505 5.565 1.960 3.0315 77 050 8.473 

1 ! 1.4687 37.306 6.147 5.781 6.600 5.647 1.988 $0500 77 353 8.576 
1.4961 38 6.379 5.998 6.849 5. 860 2 063 3 4 3.0625 77 556 8 648 

| } 1.5000) 38.099 6.412 6.030 6.885 5.890 2 074 3.0700 78 687 8 604 
1 i] 1.5312 38.893 %.683 6.284 7.175 6.139 2 162 3 Pe] 3.0937 78.558 056 8 824 
15354 39 6.719 6.318 7.214 6.172 2.173 3.1000 78 158 8 860 

1.5500 39.3690 6.847 6.438 7.351 6. 289 2.215 3.1103 79 326 8 919 

1 * 1.5625 39.687 6.959 6.544 7.472 6.393 2.251 3 H 3.1250 79 567 9.004 
1.5748 40 7.068 6.646 7.588 6.492 2 28n 3.1496 80 944 9 137 

1 3 1.5937 40.481 7.239 6.807 7.772 6.49 2 341 3.1500 80 978 9 149 
1.6000 40.639 7.296 6.860 7.8343 6.702 2.3560 3 ; 3.1562 SO 080 9.184 

1.6142 41 7.438 6.994 7.986 6.832 2 406 3 ra 3.1875 80 598 9 367 

1 ; 1.6250 41.274 7.526 7.077 8.081 6.914 2.435 3.1890 81 625 9. 37¢ 
1.6500 41.909 7.759 7.2906 8.330 7.127 2.510 3.2000 81 80S 9.441 

1.6536 42 7.793 7.328 8.367 7.158 2.521 3 3.2187 81 122 9.551 

1 i} 1.6562 42.068 7.818 7.351 8 394 7.181 2.529 3.2284 82 53 9.601 
1 1h 1.6875 42.862 8.115 7 631 8.713 7.455 2.625 3 } $2500 82 54! 652 9.738 
1.6929 43 8.168 7.680 8 769 7.530 2.642 3.2677 83 955 9 845 

1.7000 43.179 S.3 7.745 8. 843 7.566 2 664 3 5 3.2812 83 ISS 9.927 

! }} 1.7187 43.656 8 7.916 9.0389 7.733 2.723 3.3000 8&3 10 10.040 
1.7323 44 8 8 042 9.182 7.856 2.766 3.3071 S84 | 633 10.082 

! ; 1.7500 44.449 8 8.207 9.371 8.018 2.823 3 1 3.3125 84.137 31.273 29.407 33.577 28.727 10.117 
17717 45 8.4 8.412 9.605 8.217 2.894 3 % 3.3437 84.931 31.863 29.962 34.210 29.269 10. 207 

l {3 1.7812 45.243 8 502 9 708 8.306 2.925 3.3465 8&5 31.920 30.016 34.272 29.321 10.326 
1.8000 45.719 8.683 9.914 8.483 2.987 3.3500 85.088 32.005 30.096 34.363 29.400 10.354 

1.8110 46 8.790 10.036 8.587 3.024 3 3 3.3750 85.732 32.461 30.525 34.853 29.819 10.501 

! }} 1.8125 46 037 8. 804 10.052 8. 600 3.028 3 3859 86 32.6075 30.726 45.182 30.015 10.570 
1 13 1.8437 46.831 9.112 10.404 8 901 3.134 3.4000 86.358 32.946 30.980 35.373 30.264 10.658 
1.8500 46.989 9.172 10.472 8.960 3.155 3 }} 3.4062 86.519 33.060 31.088 35.496 30.368 10.695 

1.8504 47 9.176 10.477 8.964 3.156 3.4252 87 33.436 31.441 35.899 30.714 10.816 

1 j 1.8750 47 624 9.422 10.758 9 204 3.241 3 1's 13.4375 87.312 33.687 31.677 36.169 30.944 10.898 
1. 8898 48 9.567 10.924 9.346 3.291 3.4509 87.628 33.943 31.918 36.444 31.180 10.981 

1.9000 48 259 9.674 11.046 9.440 3.328 3.4646 &8 34.200 32.160 36.720 31.416 11.064 

l hy 19062 48.418 9.739 11.120 9.513 3.350 3 ' 3.4687 88.106 34.294 32.248 36.820 31.502 11.094 
1.9291 49 9.97 11.389 9.744 3.431 3 | 3.5000 88. 898 34.912 32.830 37.485 31.070 11. 294 

1 i} 1.9375 49.212 10.060 11.487 9.827 3.461 3.5039 89 34.992 32.905 37.570 32.143 11.320 
19500 49.529 10.190 11.635 9.954 3.505 3 +} 3.5312 89.693 35.539 33.419 38.158 32.646 11.467 

1.9685 50 11.043 10.385 11.857 10.144 3.572 3.5433 90 35.781 33.647 38.418 32.868 11.575 

1 4h 1.9687 50.006 11.045 10.387 11.860 10.147 3.573 3.5500 90.170 35.910 33.768 38.566 32.986 11.617 
4 2.0000 50.799 11.400 10.720 12.240 10.472 3.688 3 * 3.5625 90.487 36.166 34.009 38.831 33.222 11.800 
2.0079 5i 11.490 10.804 12.337 10 554 3.717 3.5827 91 36.594 34.411 39.290 35.615 11.838 

2 ayy 2.0312 51.594 11.759 11.057 12.625 10.801 3.804 3 8 3.5937 91.281 36.822 34.625 39.535 33.824 11.912 
2.0473 52 11.945 11.233 12.825 10.973 3.864 3.6000 91.440 36.936 34.732 39.657 33.929 11.949 

2.0500 52.069 11.977 11.262 12.859 11.002 3.874 $6220 92 37.389 35.158 40.144 34.345 12.095 

2 i's 2.0625 52.387 12.126 11.408 13.020 11.139 3.923 3 3.6250 92.075 37.451 35.217 40.211 34.403 12.116 
2 0866 53 12.408 11.668 13.323 11.398 4014 3.6500 92.710 37.970 35.705 40.768 34.879 12. 283 

4 ‘ 2.0937 53.181 12.494 11.749 13.415 11.477 4.042 3 + 3.6562 92 868 38.098 35.826 40.906 34 997 12.325 
2.1000 53.339 12.568 11.818 13.494 11.545 4.066 3.6614 93 38.207 35.928 41.022 35 096 12.360 

2 } 2.1250 53.974 12.870 12.102 12.818 11.822 4.165 3 Ww 3.6875 93.662 38.754 36.442 41.609 35.500 12.537 
2.1260 MM 12.882 12.113 13.831 11.833 4.167 3 7000 93.980 39.016 36.689 41.891 35.840 12 62z 

2.1500 54.609 13.174 12.388 14.144 12.101 4 261 $ 7OO8 OF 39.045 36.716 41 922 35.866 12.631 

2 ‘ 2.1562 54.769 13.252 12.462 14.229 12.173 + 287 3 3 3.7187 94.456 39.415 37.064 42.319 36. 206 12 751 
2.164 55 13.366 12.569 14.351 12.273 4.324 3.7401 9% 39.871 37.493 42.809 36.625 12. 898 

2 i 2.1875 55.561 13.637 12.824 14.642 12.527 4.411 ; : $7500 95.250 40.078 37.687 43.031 36.815 12 965 
2.2000 55.879 13.794 12.971 14.810 12.671 4.462 3.7795 6 40.715 38.286 43.715 37.400 13.171 

22047 16 13.853 13.027 14.874 12.726 4.481 3 3.7812 96.043 40.749 38.318 43.841 37.432 13.182 

2 s3 2 2187 56.356 14.022 13.185 15.055 12.880 4.4536 3.8000 96.520 41.154 38 699 44.186 37 803 13.313 
2.2441 57 14.352 13.496 15.410 13.184 4.643 Ht 3.8125 97.837 41.424 38.953 44.477 38 052 13.401 

2 } 2.2500 57.149 14.429 13.568 15.492 13.254 4.668 3.8189 97 41.564 39.085 44.627 38.180 13.446 
2 vr) 2.2812 57.944 14.838 13.968 15.942 13.639 4.803 3 ; 3.8437 97.631 42.107 39.595 45.200 38.679 13.622 
2.2835 58 14.862 13.976 15.947 13.652 4.808 3.8500 97.790 42.244 39.724 45.356 38.805 13. 666 

2.3000 58.419 15.076 14.177 16.187 13.849 4.877 3.8583 98 42.427 39.879 45.554 38.974 13.725 

3 vs 2.3125 58.736 15.241 14.332 16.364 14.001 4.930 3 i 3.8750 98.425 42.795 40.242 45.948 39.311 13.844 
2.3228 50 15.378 14.461 16.511 14.126 4.975 3.8976 99 43.291 40.709 46.481 39 767 14.005 

2 + 2.3437 59.531 15.655 14.721 16.808 14.380 5.064 3.9000 99.059 43.348 40.762 46.542 39.819 14.023 
2.3500 59.689 15.739 14.800 16.898 14.457 5.091 3 # 3.9062 99.218 43.488 40.894 46.692 39.948 14.068 

2.3622 60 15.903 14.974 17.076 14.628 5.144 3.9370 100 44.175 41.540 47.43 40.57 14.291 

2 i 2.3750 60.324 16.074 15.115 17.258 14.765 5.200 3 hi 3.9375 100.012 44.203 41.566 47.460 40.605 14.300 
2.4000 60.959 16.416 15.436 17.625 15.079 5.310 3.9500 100.329 44.467 41.814 47.743 40.847 14.385 

2.4016 61 16.438 15.458 17.650 15.100 5.318 3 3h 3 9687 100.806 44.890 42.212 48.198 41.236 14 522 

2 R 2.4062 61.119 16.501 15.517 17.717 15.158 5.338 4 1.000 101.600 45.600 42.88 48.960 41.888 14.752 
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The Field of the Engine Lathe 
in the Small Shop--I 


By Joun H. Van DEVENTER 





SY NOPSIS—The engine lathe is indisputably the 
most useful appliance in the small shop. In addi- 
tion to this it is the most common machine and 
one that receives much abuse. This and the follow- 
ing article deal with the field of the engine lathe 
in the small shop and give some practical points 
on its selection and use. The relation between the 
rigidity of tools and fixtures and profit making 
is also discussed. 





Teacher (to new pupil in technical-training school) : 
“Eddie, what is a lathe?” 

Pupil (scratching his head in order to stir up its con- 
tents): “A lathe is a thing with a long body and four 
short legs, having a tail and a head that goes round and 
round.” 

Teacher: “That is quite an original definition, Eddie, 
and now you may tell us what a machine shop is.” 

Pupil (after some deliberation): “A machine shop is 
a room with a lathe in it.” 

Teacher: “Very good, Eddie. 
pupil present today you may go to 
class.” 

Eddie’s definition of a machine shop wasn’t so bad 
after all, even if his description of a lathe would have fitted 


As you are the only 


the head of your 





BUT NO GOOob 


APPEARANCE, 


FIG. 1. A RAKISH 


FOR WORK 


an intoxicated dachshund equally well. One can hardly 
call any place a machine shop unless it contains at least 
one lathe. The small shop that possesses a grinding ma- 
chine is in the favored class of the select few, many small 
shops are without millers, a number of them have neither 
shapers nor planers, and some few do not possess a drill- 
ing machine. But where indeed is the shop, however 
small, in which the “four short legs and a long body, 
with the head going round and round” is not a prominent 
part of the scenery? 

A man wrote in the other day and wished me to recom- 
mend a book that told all about the lathe. I wrote him 
that there was only one book published that contained 


the necessary information and that, unfortunately, this 
book did not have this information in shape for practical 
use. The dictionary is the only volume that can ade- 
quately describe the possibilities of the common engine 
lathe, and it is too busy settling disputes about the pro- 
nunciation of European proper names to meddle very 
When you 
consider what is being done daily on lathes in the 15,000 


much just now in the machinery business. 


small machine shops of this country, you will realize 
that this is no idle statement, and that every page of the 
Amerwan Machinist for the last ten years might have 
been filled with information about engine lathes and what 
they could do without by any means exhausting the sub 
ject. 


Tus EnaIne Latue Comina Back to Its Own 


While it has always been a faithful stand-by in the 
small shop, the more fickle large shop has been somewhat 


weaned away from the simple engine lathe, but there are 





YOU WANT HIM TO BITE 


DOG TEETH IF 


FIG GIVE A 
signs that it is beginning to feel the attraction of a first 
love and that this machine will shortly come back to its 
own. Shop superintendents are beginning to realize that 
the much-abused lathe, rigged up with simple rugged fix- 
tures and running along as it does day after day, is some- 
thing like the tortoise and will beat the fleeter and more 
fanciful which start and then shuts 
down for repairs. Today the call for munition making in 
all countries is for simple engine lathes; not just because 


hare, gets a big 


these can be delivered faster than other machines, but be- 
cause they have been found to produce unheard-of results 
when measured by this most exacting and strenuous kind 
of production. 


Various Epocus IN THE CYCLE OF A LATHE 


There are distinct epochs in the cycle of a lathe, the 
most prominent being its selection, purchase, installation, 
use, repair and discarding. Oftentimes one of these ma- 
chines has several lives, like a cat, being sold by its original 
purchaser and going through the whole cycle over again 
in one or more different shops—possibly through intelli- 
gent manipulation and tooling earning more money for 
its last owner than for the first. Sometimes, however, 
it goes from bad to worse, losing its air of dignity and 
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briskness and becoming shabby and dilapidated in some 
out-of-the-way shop that has woodchuecks within it and 
skunks underneath it. 

There is little excuse in the small shop for what some- 
times happens in the big one; namely, the selection of the 
wrong machine. The small-shop man who buys a machine 
tool knows exactly to what use it is to be put, and if he 
keeps this and a few other simple principles in - mind 
and does not become hypnotized by the voluble machinery 
salesman, he will make very few mistakes. 

One of the essential things is to buy a lathe with a repu 
tation. You can see the outside of any machine without 
trouble. You can devour the pages of any catalog or circu- 
lar and read the specifications, but the one thing you can- 


not do is to see the workmanship within on the critical 


parts. To be sure, you will find out about this later on 
but this is sometimes an expensive way to get experience. 
Make it a cardinal point, therefore, to buy a lathe from 


reputable makers, and do not take an unknown make with 


merely a machinery jobber’s nameplate on it. 


Croosinag A LATHE AccorDING To Its Weiaitt 


One of the curious things about the machinery busi- 
ness is why so many people allow the weights of ma- 
chines to influence their purchase. They do not usually 
apply this principle in selecting a wife, and they adopt 
quite an opposite policy in purchasing a loaf of bread, 
but the statement, “Our lathe weighs 100 Ib. more than 
this one, Mr. Brown,” has sold innumerable machines. 
And yet choosing a lathe by weight is 
lecting a phonograph record by smell. 
One of the most important things for the small-shop 
man to get with a lathe is long-wearing quality. When 
vou hire a laborer from a bunch of applicants you pick 
When you 


pick out a lathe from a choice of reputable makes take the 


as senseless ads se- 


a man with a big chest and husky biceps. 


one which has the biggest spindle and the longest bearing 
of the carriage on the shears. 

Lathes may be broadly classified into those which are 
suitable for manufacturing, general utility and toolroom 
work. The small shop as a general thing wants the gen 
eral-utility lathe. anid 
drive is not difficult to make and should be in favor ol 
the belt, except in those rare small shops where work 
There is still another choice 


The decision between belt vear 


is finished on a grinder. 
between the solid-bed lathe and the ones with fixed and 
adjustable gaps; and getting to quite a different breed of 


A BORING BAR THAT WILL DO BUSINESS 
WITHOUT BEING COAXED 


FIG, 5. 
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cats, there is the two-spindle lathe, which has proved 1t- 
self to be a small-shop friend in need. 

said that the small shop does not need 
such refinements as quick-change feed boxes. The small 
shop is the very place in which these things are needed. 
Lathes in the large shop are not put through the gym- 


Ive heard it 


nastics that they undergo in the small one, for where 


large lots are machined without change there ts little 
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Fig. 3 
FIGS. 3 AND 4. EFFECT OF TOOL OVERHANG 
Fig. 3. Effect on allowable cutting pressure. Fig. 4. Effect 
on spring under a given pressure 
vained by the ability to make changes quickly. ‘The 


small-shop man, however, with the variety of operations 
that he has to tackle, finds that quick-change features are 
all to the good. 
ATTACHMENTS Tuar INcrEASE Earnine Power 
One thing that has kept the engine lathe from coming 
inte its own before this is the ordinary tool post shown in 


lig. 1. If you wish to make hay while the sun shines, 


\LL KINDS OF SPRING IN WORK FIXTURES AND 
CUTTING TOOL 























Octcber 28, 1915 AMERICAN 


don’t grab the pitchfork by thumb and finger and hold 


it at arm’s length in imitation of the way that tools are 


held in this tool post. Give a dog teeth if you want him 
to bite, and give the lathe a tool post such as is shown 
in’ Fig. 2 if Many 


of engine lathes turning out shells at high speed have been 


you wish it to eat tron. thousands 
equipped with these useful end thoroughly practical tool 
posts after the original tool-post arrangement fell down 
hard. 

It will pay the small-shop mar 
chucking machine and who has chucking work to do in 
the 
purchase of a removable turret that will fit on the shears 
of his lathe and that 


effective chucking lathe. 


who cannot afford a 


small lots of from six to twelve to consider 


pier Osx 


will in reality convert it into an 


In fact, the small-shop owner 
who studies the action of turret lathes and screw machines 


can steal a good deal of their effectiveness and apply it 


, 
iy Ie I 


to his old reliable engine lathe. hbackrests and boa 
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FLG CUTTING OUT THE SPRING CUTS DOWN 


THE COST OF TURNING WORK 
tools for turning are not necessarily restricted to use on 


screw machines, and the same gain in production time 
will be apparent on an engine lathe when these things 
are applied as would be noticeably absent on the screw 


machines if they were removed from them. 


CLosE CoNNECTION BETWEEN Rigipiry AND Prorits 


There is a remarkably close connection between rigidity 
That this 


is not fully realized, even by those who class themselves 


and protit-making in work done on the lathe. 


as A-No. l mechanics, is proved by an Inspection of the 


lathe department of the average shop. The ordinary 


boring tool should not be called a boring tool at all, but 


a “profit cutter.” One could hardiy design a spring 


board along better lines or a cutting tool along worse 
ones. The effect of the overhang of a tool of this kind 
on the allowable cutting pressure is shown in Fig. 3, 


in which it is assumed that enough cut is put on the ma 
chine to deflect the end of the bar of the cutting tool .', 
in. Notice how rapidly the allowable pressure decreases 
And then notice in Fig. 4 


how the deflection of less than */,,.. of an inch with a 


when the tool is lengthened. 


l-in. overhang and 4100-lb. tool pressure multiplies itsel! 
under the same tool pressure into 4-in. deflection when 
the overhang is 16 in. Instead of having an assortment o! 
useless boring tools of different lengths, it is cheaper to 


make the boring bar shown in Fig. 5, which is one that 
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will do business and that will not ask anv favors of th: 
piece In the chu K. 
Fixtures Tuar INcrease Rieiprrs 


A small shop that had to turn up the crankpins of 


number of crankshafts used the rigging own in Fig. 6 

making cast-iron throws as shown at A for the bearing 

and using a tool ove rnunyg sufliciently to clear the cheek 

of the crank throws. There was orn n this worl 

and no wonder! lf they had Kept i mind the relation 

between rigidity and profits they would have adopted fix 

tures something like those shown im Fie. 7 Thes 

mav be made so that one set will accommodate a number 

of cranks. Reinforcing a springy job with such fixture 

enables a much heavier cut to be taken without danger 
of deflection 

quali ine the tool pressure on work is one way o 

curing rigidity and adding to profit Boring a hole wit 
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FIG. & RORING A TRUE HOLE INDEPENDENT 
OF THE CROSS-SLIDE AND SHEARS 
a cuttet! wad i whieh the tool mua ed between two 


erlooked 
A simple boring beat Is shown in Fig. 


this 


sometimes oO, 


or three equally spaced cutters 
n the small shop 


kind will insure a true hole 


8. An arrangement o 
on lathes in which the shears are worn out of true, as the 
alignment depends only on the truth of the head and tail 

In addition to this, 
is supported, a much 


centers and of the spindle faceplate. 


as the outer end of the boring bat 


heavier cut may be taken. A set of these bars is a first 


rate small-shop investment, and by tool adjustment a few 


of them may be made to cover a large range of work. 


® 


Machining Gang-Punching Dies 
By H. W. 


JOHNSON 


The agcrh ultural-imple ment trade uses a large numbe 


of punching dies for small braces and other steel parts, 


These 


which thy 


n which several holes are punched at one stroke. 
dies are made on a long piece of soft steel, in 
cutting dies are inserted. A similar piece of steel hold 
the punches. 

Having a lot of these “punch rails” to make, and 
having no miller, | fixed up tools to handle the job on a 
drill 
the milling machine with the 


} 


bar, showing that obstacles often help to pull us out of 


press. This method has proved much faster than 


usual single-point boring 
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a rut and at times are a real help toward better methods. 
I! now divide this work into stages. Bars of stock as 
long as the planer are planed and are later sawed into 
shorter lengths as needed. Lay out on the lower, or die, 
rail. Drill, first with center drill, then with a --in 
drill clear through the rail. The lower, or die, rail is 
then clamped to the punch rail, face to face, with center 
lines in line. The ,;-in. hole is spotted through onto 
the punch rail with an extra long j,-in. drill. The rails 
are then unclamped and separated. Bore the die rail 
with a %-in. drill run through the original ,*;-in. holes, 
the center drill (large size) having been run deep enough 
to give the *-in. drill a true start. Then the holes are 
swept out with a fly-cutter bar, the pilot of the bar run- 
ning in the %-in. hole. These holes have a flat bottom 
to support round dies properly. I usually get the hole 
to size with two cuts. 

Clearance holes for slugs are then reamed out. The 
punches are over l;, in., the clearance holes being about 
1, in. larger than the punch. Bore the punch rail with 
a ,-in. drill, 1 in. deep in spots left by the third 
operation. Counterbore size of punch, piloting by the 
?,-in. hole. Run counterbore 44 in. deep. Drill out all 
but +. in. of the stock in the hole with a twist drill. 
Finish size of hole with a half-round gun-barrel drill, 
which also squares the bottom of the hole. Drill the 
knockout hole clear through the rail with a twist drill. 
Lay out setscrew holes, also any holes for stops, strippers, 
etc. Drill and tap setscrew and other holes. 

Rails about 18 in. long, with four or five punches, have 
been laid out and bored complete in four to five hours, 
completing all operations after sawing off. The punches 
line nicely with the dies because the job is transferred 
mechanically from the lower to the upper rail instead 
of being scribed off or, worse yet, laid out separately. 

Machining a Wave-Grooved 

Cam 
By Wintiam’ P. WINTERS 

Former articles have shown the waved groove on shrap- 

nel and other projectiles, but have not explained how 


the master cam was made. This shows the method used in 
one shop that had some twenty of these cams to make. 


Kam, 
i? 
| 






































FIGS. 1 AND 2. MECHANISM FOR MAKING WAVED 
GROOVES 


An idea of this cam, with the principal dimensions, may 
be obtained from Fig. 1. Each cam has three waves in 
its circumference. The groove is 114 in. wide, and the 


rise of the cam is 0.125 in. It is made of a fairly high-car- 
bon steel and hardened. 
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The cam blank is first finished all over except the cam 
groove, which is then turned out, leaving sufficient metal 
to form the waved surfaces. The blank is then mounted 
on the mandrel A, Fig. 2, by means of the sleeve B, the 
cam itself being keyed to this sleeve, as shown by the 
Woodruff key at the top. In addition to the key, the nut 
D holds the blank firmly in position endwise. The 
bushing B is free to slide on the mandrel, being held 
toward the headstock by four springs in the collar at the 
right-hand end, and moved in the other direction by means 
of the eccentric H, this being keyed to the bevel pinion G 
on the shaft J. This bevel pinion and its shaft are 
mounted in the bracket F, through which the mandrel A 
passes, this bracket being fastened to the lathe carriage, 
as can be seen in Fig. 3. The bevel gear K revolves with 
the mandrel and drives the bevel pinion, which in turn 
actuates the eccentric H against the face end of the steel 
ring L. 

The large bevel gear has 45 teeth and the pinion 15, so 
that the eccentric is revolved three times for every revolu- 
tion of the master cam on the mandrel. The circumfer- 

































































FIG. 3. MACHINING WAVES IN SHRAPNEL GROOVES 


ence of the eccentric H is also made exactly one-third 
of the circumference of the ring FE at the bearing-point 
end, these dimensions being 6.8068 in., and 20.4204 in. 
respectively. This practically prevents all sliding friction, 
as the surface speed of the eccentric and that of the ring 
at the bearing point are practically identical. This ec- 
centric forces the master cam being cut toward the right 
the desired amount, the springs already mentioned carry- 
ing it back in contact with this eccentric and in this way 
producing the desired wave at three points on the cir- 
cumference of the cam being cut. 

Fig. 3 gives a good general idea of the fixture in place 
on the lathe and shows the cutting tool in position for 
finishing the left-hand side of the groove. 


x 

Iron Coins in Germany—According to a recent ordinance of 
the Bundesrat, the Imperial chancellor is empowered to au- 
thorize the coining of 5-pfennig pieces out of iron to the 
value of 5,000,000 marks. These coins are to have a milled 
edge and will contain the words “Deutsches Reich” over the 
figure “5” and the word “pfennig” under it, followed by the 
date. The obverse will have the usual stamp of the Imperial 
coat of arms. The new coins are to replace those now made 
of nickel and copper, and they shall be withdrawn from cir- 
culation not later than two years after the conclusion of the 
present war. 
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Making the “Chelco” Swing Seal 


By Roser 





SYNOPSIS—This 
made that after the bottle has heen 0 pe ned and 


' = om 
seal, which ie of metal. is so 


some of the contents used the cover of the seal may 
be swung back and the seal made commercially 
In making the cover, the part requires 
The rate of} 
production is given, and the manner of 
described. The assembling of the 


and body, in whi h a eim ple hinae is formed, is “l 


air-tight. 
fwo operations and the body. one. 
using the 
tools is crovel 
continuous one, the raver heing fed into por keels 
on the machine table and the bodies slid down a 
chute, the punch forming the hinge as they pass 


under it. 





The “Chelco” the Na 
tional Metal Seal Corporation, Deering Junction, Port- 
land, Me. In Fig. 1 
seal and at B the 


swing seal Is manufactured hy 


are shown at .1 the top view of a 


under side. At ( are shown the pack- 


ings, one of which is useel in the cover and the other in 
the body. These prec kings are assembled on the inside 


of the seal before being shipped from the factory. 
When it is desired to place 


} 


the seal in service after thy 
led. the sen | 


bottle or container has been fil Is placed ovel 


the neck, the prongs or ears are then forced down over 


M (WSON 


Che puneh and die are 


punched opening in the sheet 


or the compound type. As the punelh cl Scere, the sheet 
Is first depressed to the shape dlesires \xs thre downward 
motion of the punch continues, the blank is punched out 


The punch is then raised, and the stripper removes the 


punching, which is slid into a box at the rear of the 


nia hine, 


The small amount of waste material on the steel striy 
will be observed by referring to the ustration. 
FINAL OPERATION ON TITLE Cover 
Phe second. or final. operation on the cover to make 
to the shape in Fig. 4 is performed with the tools show) 


| with the adv i? 


and The blank is sli 


o-.A, 
fits 


| until the betwoon the two slid ne locatin 


strips B, 


fang 


The punch ( is then forced down on the blar 


\t the front end of t] uinceh are two fingers that are 
forced onto the punching to hele t tirmi When if ts 
1 ~ eld securely, 1 stn ove is : th) hinge 
yerced 

\t the en the meta ~ nt } hhed to act i " 
stop and the tang is bent back an e sides compress 
to act as a lock under the beading of the bottle-nee] 

Deta ~ «of t hres mine! ittin ents tee Y] ohserved 
better by referring to Fig. 5-A \s the machine raises 








C2 oa OF 











FIG. 1 DETAILS OF A “CHELCO”" 


the beading of the container. using either a special hand 


tool or machine. This forces down the packing against 


the top of the contamer and makes it commercially atr- 
tight. When it is desired to use 


the cover is swung back and the packing cut. 


the « ontents of the vessel. 


The cover can be swung back at anv time and by means 
of the lip ) sliding under the edge the seal is practicall 


air-tight. 


THe BLANKING CoveR OPERATION 


The first operation in making the cover to the shape 
in Fig. 2 is performed in the punch and die shown in Figs. 
3 and 3-A. 
width, is fed between the pins -1. 
strip is obtained bv the stop B held in contact with a 


The steel, which has been cut to the correct 
The location of the 


coil spring, as shown, which fits against the edge of the 


SWING SEAL 


FIG. 3 FIRST OPERATION ON THE COVER 
Tie puneh The diagonal placed strin oon thre lve ylite 
math ally shides back and the ftinish-formed cover ma by 


slid out of the die into the box at the reat 


MAKING THE Bopy or THE SEKAI 


| Fig fy 


lis cl 


The punch and dis for making the bod 
are shown in Figs. 7 and 7-A The eut strip of ste 
is fed between the pins .1 onto the die. The location after 


the stop 
slic. 


the first punching has been made is obtained b 
sheet is 

The 
a hole pierced for the 


finger B, against which the edge of the 


Th st tools also ure of thy compound Type, part I> 


blanked, the edge turned down, 
hinge and a center-punch hole formed for the stop and 
the center punched out. 


center-puach mark are performed with thi 


tanking, forming, piercing, and making 


punch as it 
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DETAILS OF PUNCHES USED IN MAKING SEAL COVERS AND BODIES 
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COVER 


FIG. 5. FINAL OPERATIONS ON THE 
descends. When these operations are ¢ ompleted the punch 
is well down on the die and holding the part firmly; a 
punch in the die is then forced up with the machine and 
the center hole of the body punched out. 

The center part punched out is forced through the 
puach and out through the tray C(. As the punch is then 
raised by the machine the body is lifted by the stripper 


and drops into a box at the rear of the machine. 
PUNCHING THE SEAL PACKINGS 

The machine used for making the seal packings is 
shown in Fig. 8. These are made of various materials, 
such as fiber, asbestos or celluloid, according to the use 
to which the seal is put. The material, which has been 
cut to the correct width and soaked in hot paraffin or 
other preservative when this is found advisable, is fed 
under the punch as shown. In the set-up shown a gang 
of seven punches are used. As the strip is fed forward 
the seven center holes are punched in the washers. The 


strip then being fed through, the packings are blanked 
out, pilots on the punches centering the sheet correctly. 
The small amount of waste can be seen. 
up as shown, 20,000 packings per hour 


With the set- 
are produced, 





FIG. 8. MAKING THE SEAL PACKINGS 








FIG. 7. MAKING THE SEAL sSODLES 

The machine used for assembling the seals is shown 
in Fig. 9. The bodies are placed on the shelf 1 and the 
covers at B. The covers, with the prongs up, are placed 
individually in the pockets of the machine table. The 
shape of the pockets is such that the two parts must 
always drop together in the correct location. ‘The bodies 
are slid down the chute as shown and drop, one over each 


The motion of the table and as the 


is continuous, 
at ( 


uniting 


cover, 
the perforated 


the 


packings are then 


cover and body come under the punch 
metal is turned back over the bod 
and forming the Th 
assembled in the seals, which are boxed ready for eithe: 


parts 


also hinge. 


stock or shipment as desired. 
Two Hinds of Machine-Shop 
Bosses and the Results 

Artuur S. Day 

L have had a good many bosses in my time, but ther 
for getting the 
He is not 
the 
the 


a 


By 


is one who stands out among them all 


hest results. both as to quality and quantity. 
a large employer of labor or prominently known in 


mechanical world, but I firmly believe that, given 
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proper opportunity to demonstrate his system in a large 
shop, he would be very successful. 

| made his acquaintance by answering his advertisement 
for a horizontal boring-mill hand. He wrote me to call 
for an interview and, after making a few inquiries as to 
my experience, told me to come to work that afternoon. 
| found that the mill had been recently installed and 
quite a few tools and fixtures would be needed to produce 
the work economically. This made it for me 
to use almost all of the standard machine tools, such as 


necessary 


the lathe, shaper, miller, drilling machines, ete. 

\fter working an hour or so I became aware that the 
hoss was watching me closely—so closely indeed that | 
he watched me 
still closer, and | began to get The day it 
but by that time I had come to the con- 


was very much annoyed. The next day 


mad, next 
was still worse: 
clusion that T was shortly going to be minus a job and 
| resigned mvself to the worst, feeling that I had done 
iy best, was up against a crank and didn’t want the old 
job anyway, even though it was the period of depression 


following the partite of 1907, 


THe Eerecr or ENCOURAGEMENT 


But the next day his demeanor changed entirely ; in 
fact, he acted almost like a human being, and from that 
time on until IT left his employ we got along famously. 
For skilled mechanics he had three grades of wages. | 
started at the but 
and before the month was up L was one of the 


minimum, the second week was ad- 
vanced, 
three highest-paid mechanics in the shop. 

I had lots of opportunities to observe his tactics with 
other new men. Tle would watch them closely for the 
first few days and if he was satisfied with them he would 
encourage them to do their best. If he was not satistied 
with them, he would waste no time in letting them go. 
[ never knew a shop that was so well disciplined or pro- 
The 
boss could be gone all day, and no matter at what hour 
he returned, all the men were working just as diligently 
us though he had been there all the time. 

Simply stated, his system was to have only good men, 


they 


duced as much first-class work per man as that one. 


pay them as much as he could and then see that 
earned it. 
that desire that many of us have to wander from shop to 


hot the 


By paving a high rate of wage he dispelled 


shop, knowing that we will receive less than 
standard wage. 

For a short 
with different views, 
\fter about a 
labor it became apparent that considerable time was being 


An 


régime about 


time he was superseded by another man 
This man’s idea was to employ S10 
trial of this class of 


mechanics, week’s 


patching defective work. investigation 
that the one-third the 
former quantity of work was being produced in the same 


spent up 


showed under hew 
time, the quality of work was away below par and repair 
It did not 


take long for the management to tumble to the new state 


bills for tools and machinery were “unholy.” 
if affairs. The old superintendent was replaced and in 
short time all was running smoothly again, thus demon- 
‘trating that his system was economical and_ practical. 


Tre Purposevess “Husrier” 


[ had another boss who was just the reverse of this 
that 


if he Wius ridiny downward on i freight elevator he would 


superintendent. He was so full of nervous vitality 
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jump from it when it lacked 6 ft. of the floor and by 
the time it reached the floor he would be in the toolroom. 
His haste was so great that he did nothing thoroughly. 
Consequently his instructions were inadequate and the 
work suffered accordingly. The men looked upon him 
as a joke and only worked when he was in their immediate 
vicinity. 

[ have seen the men and boys in that shop waste 
nearly a whole afternoon throwing a dead parrot ffom one 
machine operator to the other; on another occasion it 
was a dead snake. Once they rigged up a life-size dummy 
and placed him on a pile of castings, making it appear 
as though a workman was “soldiering.” When the boss 
saw it he started on a hen canter for the supposed 
delinquent worker, and as it was located in a shadowy part 
of the shop he did not realize that the “horse” was on 
him until too late. 

His misspent energy finally resulted in lifting him 
clear out of a job. As a friend of mine once remarked, 
“What does a chicken accomplish by flopping around 
after cut off?” 


his head Is 


* 
* 


Convenient Shop Truck for 
Assembling Machines 


The truck shown in the illustration is used to move 


millers and other machines of that type, while they are 


being assembled. The machines are first lifted up by a 


crane or hoist and the truck run under. Mounted in 
this way, an assembler can run the machine wherever 
he chooses, and he can turn it so as to get at it in 


the most conventent position, 
As a truck of this kind would have to be made to suit 
the weight of the machines to be handled, no dimensions 




















A GOOD SHOP TRUCK 


will be given here. ‘The two small wheels on the front are 
much better than a single wheel, as they steer easier and do 
not have a tendency to dig into floors. This truck is used 
in the shop of the Rockford Milling Machine Co., Rock- 
ford, Ill 
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What the Executive Wants to 
Know About Costs 


By A. HAMILTON CHURCH 





SYNOPSIS—lIn this article the kind of informa- 
tion wanted by the executive and the proprietor is 
discussed. While the executive requires a wide 
range of information, the proprietor (as, for in- 
stance, the shareholders in a corporation) is inter- 
ested mainly in profits and assets. These are gen- 
erally disclosed by a balance sheet and a profit and 
loss account, in which, however, the executive is 
also interested. No harm will be done, therefore, 
by ignoring any division of interests in this case. 





The ordinary profit and loss accounts and balance sheet 
are derived from mercantile practice, and are much older 
than modern manufacturing. For this reason they do 
not commonly present the facts in a strictly logical order, 
having reference to the actual occurrences which have 
taken place in a plant during a given period. For the 
executive’s use we require to serve this information in a 
series of groups, each of which corresponds to the practi- 
cal distinctions between production, selling, credit and 
cash. A short discussion as to these natural groupings 
will be of service. 

The operations of a plant have four main features— 
money has been expended, and product (finished and partly 
finished) is a result. That is one clearly defined group. 
Next, a certain portion of this product has been sold, by 
the aid of additional expenditure for salesmen, advertis- 
ing, ete., and from such sales a profit has resulted. This 
If all transactions were 

Jan Feb 


is also a clearly defined group. 


W ages on production 
Wages on equipment, additions 
Wages on burden 

Total Wages. 

FIG. 1. WAGES REPORT 

for cash, these two groups would only need to be supple- 
mented by an account of cash received, expended and on 
hand to complete the story of the period. Actually, how- 
ever, we extend credit to our customers, and the status of 
this credit—whether our outstandings are increasing or 
diminishing—must also be recorded. Frequently we take 
credit ourselves, and if so, the amount of our liabilities 
These form a_ third 
Finally, our disbursements and 


must be recorded. transactions 
clearly defined group. 
collections must be tabulated so that the amount of cash 
we possess is known. This is the fourth and final group 
in which we are interested. 

It will be seen that as regards each of these groups the 
executive asks the same series of questions, namely: What 
went in? What came out? What is left in, and in what 
form is it left? 

In all these groups there are not only ingoings and out- 
goings, but there is also commonly a remainder or balance 
of something. In the first group we have balances of 
unused material and of work in process. In the second 
group we have, in most cases, a balance of goods unsold. 
In the third group we have a balance of collectible ac- 
counts, and perhaps of accounts payable by ourselves when 
we can spare the money to do so. In the fourth group 
we have the balance of cash in the safe or at the bank. 


Though all these transactions and their resulting bal 
ances can be read in an ordinary mercantile profit and loss 
and balance sheet, their essential independence is not 
brought out clearly. The fact that they are all entirely 
separate groups of transactions, however, is most import- 
ant to emphasize, if the executive is to form a clear men 
tal picture of the result of the operations of the period. 
Further, it assists to a clear yrasp of the situation if cer- 
tain groups of transactions, such as, for example, those 
relating to stores, to burden and to administration ex 
penses, are presented separately, so that their individual 
movements can be seen more distinctly and the main story 
more easily read by their separation from it. 

There is also the important consideration, in many 
plants, that several different lines of product are made, 
Feb 


Jan 


Balance in hand last month 
Purchased last month 
Total in 
Purchases returned 
Stores issued 
For production 
For equipment, addition 
For burden 
Balance on hand 
Total out 
FIG. 2. STORES REPORT 
and we may desire to ascertain just how we stand with 


regard to each of them. The latter information rarely if 
ever reaches the final profit and balance sheets which go 
to the shareholders of a corporation 5 but it is of prime 
importance to the executive. 

If we imagine an executive who has just taken charge 
of a business and wants to be put into possession of its 
salient features, we shall have a viewpoint that lends itself 
But though the first thought of such 
to the trading 


second 


to demonstration. 


an would be directed month’s 
results—the profit that 


thought would be for the general position of the business 


executive 
had been made—his 
as regards production ; and as profits logically arise from 
production, and not vice versa, I will develop the series of 
reports presented to him from the view point of the fa tory 
first. 

Preliminary to the actual story of production will come 
the reports on the expenditure that makes production 
possible. First, summary of 
wages paid, showing its distribution to burden, produe- 
tion and equipment (that is, to additions to equipment 
ir feature of each 


there will be provided A 


} 


values, which in many shops are a regul; 
month’s work). Next 
showing purchases, issues to burden, production or equip- 


in order is a summary of stores, 


ment, and balance of stores left on hand. 

The next step is to present the various items of expendi- 
ture that go into burden, both factory and sales, and this 
is presented in three divisions, namely, administration 
expense (which is all distributed either to factory or sales 
Con- 


sideration of the latter is postponed until the whole ques- 


burden), factory burden and lastly sales burden. 


tion of produc tion has been disposed of. 

The main story of production is now ready to be told. 
The wages, stores and burden that have gone into product 
are set against the cost of the finished product, arranged 
in classes, that has been delivered to the selling depart 
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ment. The burden which has not been taken up by ma- 
chine rates is reduced to a supplementary rate and in that 
form appears as part of cost of finished product, and the 
balance represents work unfinished and still in the fac- 
tory, thus showing, as in the other cases, what has gone 
in, What has come out and what still remains in. 

A similar return is made for additions to equipment, 
buildings and The ‘wages, 


stores and machine rates that have gone to the production 


to other capital accounts, 


Jun Feb 
Balance last month 
Stores as per stores report 
W ages as per wages report 
\dm. expense as per report 
Sundries 

Total in 

Po production 

Balance held over 

Total out 


FIG. 3 ADMINISTRATION-EXPENSE DISTRIBUTION 


of pew equipment items are placed on one side of the 
we 
‘he 


unfinished addi- 


account and the cost of finished items on the other. 
halance left 
lions to equipment still in the shops. 

The equipment itself is then similarly reported on. 
Finished additions from the foregoing report appear on 
one side, Depreciation written off into burden appear on 
thie other, and the balance represents the present value of 


is the value locked up in 


equipment, buildings and other capital items. 

This finishes the story of production. It has been told 
step by step, from the separate statements of what has 
in to the statement of what has come out in the form 


Also the bal- 


inces of stores, ol work in shops on orders, and of work 


vrone 


of finished goods and of additions to plant. 


in shops on additions to equipment are clearly set out. 
Finished additions to equipment are also shown in their 


relation to capital accounts. 


DEALING WITH THE FINISHED Goops 


We have now to deal with finished woods and their sale, 


ind ol course also with the selling ex perise, If we have, 


say, three lines of product, each of these is reported on 
Jan Feb 
Salarie 
Stationery 
Office expetim 
Rents, taxes 
Depreciation 
Insurance, et 
Total in 
Co factory burck 
Lo s lling bur | 
Potal ou 


PIG. 4. FACTORY-BURDEN REPORT 
In most cases finished 
the the 


for delivery. 


separately from this stage onward, 


not be sold straight from factory to 


but 


voods will 


consumer, will be kept in stock ready 


, 
his 


the balance of voods on hand. 


necessitates tntermecdtate reports, to keep track ol 
Otherwise finished goods 
from the production report and selling expense from the 
sales-burden report would eo direct to the trading report. 
In the present instance, to simplify) explanation, we shall 
assume that this is so, and that all produc tioh is on Ccus- 
tomer’s order and LOS direct from the factory to the 
customer, 

\ separate trading report is provided for each line of 
product. The ingoings are finished goods and selling ex- 
pense, On the other side is sale price, the balance between 
each being profit on that line of goods, 

The eoods having how been solid and the profit ascer- 
tained, we have to consider the question of collecting what 
is due to us. For this purpose a ledger-balances report 
On one side is placed sales for the month 


is provided, 
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and balance brought forward from last month, graded into 
three classes, namely, accounts due, not due and overdue. 
On the other side is placed the amount actually collected 
during the month, also the discounts allowed, and the 
balance is accounts outstanding, graded, as before, int: 
due, not due and overdue. 

Where we do not pay prompt cash for purchases a sim- 


ilar report is made for accounts owing by us. This shows 


the amount of our liability outstanding at the end of the 
month. 
Finally, the disposal of the cash sO collected is reported 


on. Cash received is set on one side, cash paid on the 


other, and the balance is cash on hand in safe or bank 

This general scheme is applicable to any manufacturing 
business, subject to extension in a few cases to cover spe 
cial circumstances. It will have been seen that it covers 
ull the operations of the plant in distinct stages. In re 
gard to each stage the three questions stated previously 


have been asked and answered. Certain of the reports, 


such as administrative expense, serve to show the collec 


Jan Feb 
Work in hand last month 
*Stores. 
*W “ages 
*M. rates 
*Supp. rates 
Total work on hand last month 
*Stores as per stores report 
*W ages as per wages report 
*Burden per factory burden report 
Total production this month 
Potal in 
Finished product, Class A 
*Stores 
*W ages 
*M. rates 
‘Supp. rates 
Total for Class A 
Finished proauct, Class B 
*Stores 
*W ages 
*M. rates 
*Supp. rates 
Total for Class B 
Work in hand at mont hend 
*Stores 
*W ages 
*M. rates 
‘Supp. rates 
Total work on hand 
M. rates on equipment, additions 
lransferred to FE. A. ave 
Potal out 


*[tems with star are 
with colored ink 


ount 


details of totals that follow, and should be filled out 


FIG. 5. PRODUCTION REPORT 
tion of items and the distribution of their total to other 
reports, Others contain balances. If all is correctly 


stated, these balances when brought together, and the 


In 


capital stock of the business added, will balance. 
other words, they are verified by a balance sheet of the 


usual kind. tlaving thus outlined the system of reports, 
and explained the scope of each, some specimen blanks 
will be shown. 
portant feature of the control that such reports give 1s 
their arrangement in such shape that each month can 


it may be pointed out here that an im- 


he compared with previous months, with regard to each 
item appearing on the reports. 
More than this is also possible. 
established character we can, by using alternate columns 
on the blank for that purpose, forecast the expected value 
in other words, we can budget all the 


In a business of an 


of each item: or, 
information, thus setting up a standard, variations from 
which may be cause for inquiry. In some businesses the 
value of budgeting is considerable, and in every case it 
fosters the habit of looking ahead. 

The wages report (Fig. 1)" explains itself. As wages are 
vecessarily spent, and cannot be stored, there is no balance 





'Through error the forms in this article were also given in 
that published on page 675 
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in this report. Wages are all distributed to one or other 
of the following reports: 

We begin with a balance of stores in hand ( Fig. 2). 
To these is added the value of purchases during the 


month. Against this total is placed the issues of stores, 
and also any purchases that may have been sent back to 
the supplier. The amounts entered as issues are (is- 
tributed to one or other of the following reports. But in 


this case there is left a balance, namely, of materials still 
in stores and not yet issued. This is carried forward to 
next month. 


detailed by division into classes of stores, such as brass, 


If desired, this report can be made more 


steel, or castings, wire, etc. 

The distribution of administrative expense (Fig. 3) 
collects all such items as have to be divided on some deter 
mined basis between factory and selling departments, 


Jan Fel 
Burden not absorbed by M 
Supplementary rate, 


FIG. 6 
The basis of such distribution does not appear here. It 


rate 
UNABSORBED-BURDEN REPORT 

depends on the nature of the business, and is a matte 
When determined it should he apply dl 
As all administrative expense ts 


of careful inquiry. 
uniformly each month. 
distributed to one or other of the following reports, no 


halance remains in this report. 


Facrory-BURDEN Report 


The executive is probably not interested 


in the technical 
details of burden expenditure, which are matters for the 
superintendent. The factory-burden report ( Fig. 1) there- 
fore gives him merely the total chargeable to the factory, 
The bal- 
ance “held over” represents the equal ation of eX pense, 
the cost of 
This is the really significant fivure of the report 


and against this the amount actually charged. 


such as the holding over of part of heavy 


repairs, 
lt keeps uncharged expense promine ntly in view. 
The production report (Fig. 5) 


bring forward the 


balance of work in hand at the heginnine of month, add 
ln bel 
Balance at last month 
*W ork on additions this moat! 
*Stores per stores report 
*W ages per Wages report 
Total this month 
Total in 
Finished additions this mont 
Balance unfinished forwarded 
otal out 
FIG. 7 LDOITIONS TO bYQttl r REPORT 
to if the Wives, Lore nod burt froth DrevViotl re ort 


expended during the rrnoretda. hel neaitist the total ob thes 


two items places the Work finished during the Prhaotatha, 


i 


leaving a balance of work unfinished to eo forward The 


finished is classified ly produets, leh as super iters 


steam fittings, condensers, or whatever kinds there mia 
he, As re rarad each class, thie re | also shown how thre 
cost Is made up, namely, how much of it is material, how 
much wages, how much machine rates, and how much 
consists of unabsorbed burden or “supplementary. rate.” 


A credit is also made here for machine earnings « y pended 


on additions to equipment. This is usually a small item, 


accounts, 


and Lp pears here To avoid comple vit nn the 


As shown. the balances of work in hsv dl are hot din ile 


Into classes ol produet, but this could he done withe t 


s work is a very Import- 


the 


much extra work if desired. Th 


ant one, especially if we consider that vertical col 
variations in all 


hy t| 


The monthly 
the facts of production are therefore disclosed 


umns represent months, 


report, which lends itself particularly to the budeeting 
pring iple is already explained, 
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Burden charged to the shops and not absorbed by ma 
chine rates represents, of course, wasted opportunities 
If all the machines had been working to the full ther 
would have been none unabsorbed In order to get ri 
of it, one of two plans may 


off 


and does not really 


he followed: It may be ( harged 


at once to profit and loss. sine 


it is simply waste 


represent the cost of anything made. 


But a safer wav is to prorate it over the work that has 
been done. It increases the cost of this, and in that way 
reaches profit and loss account after all The unabsorbed 
ul bet 
Total value as last mont! 
Fimished additions this montt 
Total in 
Depreciation per adm. report 
Value forwarded to next mont! 
Total out 
FIG. 8S. RQUIPMENT REPORT 
rete ny report (iv. (>) SCOpDS } mew, month by month. 
ts amount, and the per cent. rate that has been found 
necessarv to get rid of it by proratine Kach month’ 
Waste IS hot prorated over that mol thy’s {1} mhed Work 
That would produce too violent thuctuations he ba 
anee of work in hand. includi Live ished Work, | Like 
nto account, Thus work in idl alway theludes 
percentage of supplementary rate, | show! 1 Ihe ) 
This unabsorbed burden must not be confused with the 
“held-over” burden in Fie. 4 he latter has al ty thee 
explained. The sie@nifieant re ome this report ow. the 
percentuve ol bblieentary rate If | il mwie\ Lo thre 
degree in Which the machines ol he plants weit Kept 
at work, In slack fitness, of course. it tem to rise 
Che additions to equipment report (by 7) 8 practi 
cally a production report coutined la plant vdalittor It 
| not included inn othe production report first hecuse 
itis a class of activity that merits bn ne iwwed separately 
and, secondly, because it «low mol take q Ubpplementary 
rate, It would ln quite tlegitimiite to charge pelea vidal 
ons With unabsorbed burden due to idle rrhsvectadyye ln 
fiery tf if Wo ly] tM aly urd oO do i, ihe iil We 1 thet 
il uch work would cost more ! il Tithe than oon 
| rhe Yet it i ! lack time tha much a 
‘ ' ‘ ' ir lw ] if } hhh 
KOoUIPMENT Report . fEPOr 
\ l equipment . rhowl 1h cote lel nh othe i“ iment 
port (Fie. 8) Stile ‘it lite rit nn Hihery 
( el \ lal wm ate ! ! ! | ist | ‘ ehnera 
} | b 
Ach exyy oper 1 
‘ee that 
l en 
| | 
Pot 
I xr 
*} t A 
! ths 
Prin t( 
I ‘ ! 
Expense | 
Product A 
Produ \ 
! luet Uf 
| lu ( 
Potall 
rig. 9 SAL! ne EN REPORT 
idea would remain the same, namely, to provide a mean 
of showine the present value of the equipment trom 
month to month, after new finished additions have beet 


olf 
collects all the item 
the 


Sadihe 


chara d up and depres iat on take 
The sales-burden report (Fig )) 


of selling eypense and shows it allocation between 


heine determined, 


Virious ¢ ls se8 ol produ ts This 











766 AMERICAN 
portion of it may be held up, as, for instance, when heavy 
expense for a particular campaign has just been incurred. 
If so held up, it must of course be carried forward to the 
next month. The basis of distributing expense to the 
various classes of product is not disclosed by the report. 
It must, as in the case of administrative expense in the 
foregoing, be decided on after careful consideration of all 
the facts. Once this basis is fixed the allocation of the 
different items of selling expense to the different products 
is a routine matter, so that all that is needed here is a 
statement of the fact that they have been so allocated. 
Feb 


Jan 
Factory cost of finished product per product ion report 
Selling expense per sales, burden report 
Profit on Product \ 
Sales on Product A as charged to customer 


FIG. 10. TRADING REPORT: PRODUCT A 
The “held-up” balance is the most significant figure of 
this report. 

One of these trading reports ( Fig. 
Also a summary, consolidating all the 


10) is made for each 
class of product. 
separate product reports in one set of figures, is desirable 
if there are more than two products. The factory cost 
of the finished product for the month (including its pro 
portion of supplementary rate) is added to the selling 
expense for that class of product for the month. Against 
these items is placed the price of the goods as billed, th 
difference or balance being the profit on that class of 
product. 

The collectible-accounts report (Fig. 11) the 
status of credit. It collects the total collectible and de- 
ducts the amounts collected and the discounts, leaving the 
amount still outstanding at the month end, classified into 


shows 


accounts due, not yet due and overdue. 
Where a firm makes subsidiary lines for its 
such as nuts, bolts, screws, ete., which are transferred to 


own 


use, 


stores on completion, a report like Fig. 7 should be used, 
and such work separated from ordinary production. The 
reason is that such work does not take supplementary 
rate. To charge it with such rate means that the cost of 
making things for oneself is higher in slack times than 


in busy times, which is obviously untrue. This is one of 


the absurdities that have been promoted by the usual 


percentage burden systems, and many firms have lost and 
Jan Feb 
Balance last month 
*Due 
*Not due 
*Overdue 
Total from last month 
Sales this month 
Total in 
Discounts allowed 
Balance forward 
*Due 
*Not Due 
*Overdue 
Total forward to next month 
Total out... 


FIG. 11. COLLECTIBLE-ACCOUNTS REPORT 


are losing money because they suppose that work for 
themselves is costing them much more than it 
The real truth of the situation is that in slack times they 


are losing less by such work than would be the case if 


really is. 


they purchased outside, since such work absorbs machine 
rates which would otherwise go into unabsorbed burden 
and be wasted. 

Nothing has been said as to the cash report, nor as to 
the ordinary profit and loss accounts and balance sheet, 
which will be familiar to evervone. But the method of 
carrying the items in vertical columns month by month 
should be extended to the executive’s copies of these 
documents. 
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Drilling Machine with Lead 
Screw for Tapping 
C. A. Horrer* 


To secure increased production and to permit the reduc- 


By 


tion in manufacturing costs, alert factory managers are 
constantly on the lookout for chances to take work from 
rather slow, expensive machines where high-class operators 
are required, and put it on less expensive, rapid machines 
where comparatively inexperienced men can work to ad- 
Vantage. 

Not long ago a large manufacturer, who had been 
handling a lot of pieces in a large and expensive lathe, 
found that even*with his skilled operator his loss from 
defective threading was such as to make the job unprofit- 























HOW THE LEAD SCREW WAS APPLIED 


was taken with the work, 

We 
an accurately threaded 
1 on the spindle of one of our standard 28-in. 
drilling machines. A split bronze nut B engages this 
threaded sleeve so that as the spindle rotates it feeds up 


able. Even when the greatest care 
the threads would tear and strip. undertook a solu- 
tion of this problem by placing 


sleeve 


or down at a predetermined rate, the direction depending 
on whether the spindle rotates to the right or to the left. 
The geared tapper head of the machine is used to secure 
the reverse of the spindle, which is two to one, so that 
the work is handled with great rapidity by a man of 
moderate experience. 

The greatest advantage in handling work in this man- 
ner is the positive feed of the tap. There is no opportunity 
for stripping anv of the threads, so clean-cut accurate 
work results. This is but one example of the wide and 
practical application of a comparatively simple machine 
to a that 
practical to handle only on an expensive machine. 


class of work has alwavs been considered 


*Manager, Hoefer Manufacturing Co., Freeport, II. 
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Molding a Paneled Aluminum Case 
Without Draft 


By Ernan Vian 





one at the left has been trimmed ready to be sent out 
SY NOPSIS—The method of handling the diff Not only are these cases cast with absolutely no draft, but 
cult molding problem described in this article il they are also paneled inside and out—a job which many 
lustrates the resourcefulness characteristic of one 
of the best-equipped shops of its kind in the Middle 
West, The special type of patterns used nol only 


a molder would say was impossible. The job, however, 
has proved not only possible, but commer lally profitable 


' to both the foundry and the factory using the cases, For 
greatly reduces Lhe cost of molding. hui also does ] : . nf ee . 
: ride : : , ' merty, the panels ha { Pe? DeDeRe DE De ut on 3 | 
away with conside rable of lhe mael ming work lhal 7 ; . : " ae ‘ a abe , - 
ws formerly done on lhe CUSES, mut at prevent, ahem oO the accuracy and smoothnes ol 
. a. & 
fhe caustines, it is only necessary to polish the work, 





. . i) | ° (bltis j i ] hie ‘ i | ira ° i ° 
In overcoming molding difficulties a combined pattern A row of th mold g which asting are maul 
is shown in Fig. 2. These have several features worth 


ll] he called later, The 


hop and foundry has an enormous advantage over estab- 


lishments that are run separately. Especially is this true !0Ung, to Which attention x 


where the superintendent is skilled in both lines, The — flasks and patterns used were all made, and the various 








Ohio Pattern Works, Cincinnati, Ohio, not only has a difficulties solved, ino the hop Where they are used 
splendidly equipped pattern shop, but its foundry for \t the left in Fig. 3 is shown the brass pattern for the 
casting brass, aluminum and alloy metals contains nu outside of the case and at the right a rammned-ap mold 





ese 




















FIG. 1. PANELED ALUMINUM ADDING MACHINE CASE FIG. 2 ROW OF POURED MOLDS 
merous labor-saving devices not usually found in shops made from it. With only tl ew to look at, the reader 
of this cla . As an illustration of some of the more dill would be ereathy pu lel to know how the itlern Was re 
cult work done in this shop, several Dalton adding-ma moved from the mold without disturbing the sand. The 
chine cases are shown in Pig. 1. These are made of alu explanation, however, will be found by referring te Pig 
minum, and the three at the right are shown just as they . Tere the pattern is shown collapsed enoueh te cleat 
come from the molds, with the runners stillin place. The all the projecting surfaces of the sand mold as it is: re 





























FIG, 3 OUTSIDE PATTERN AND RAMMED-UP MOLD FIG. 44 PATTERN COLLAPSED FOR WITHDRAWING 
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FIG. 5. LEVER ARRANGEMENT IN BOTTOM OF 


moved. The main part of the pattern is first depressed 
The 
system of levers used to operate the collapsing mechanism 
is shown in the bottom view of the pattern, given in 
Fig. 5. 


= 


and then the sides are drawn in, leaving it as shown. 


The “skeleton” over which the sand for the mold of the 
inside of the case is rammed is shown at the left in Fie. 
6. The pattern is placed over this skeleton and the sand 


PATTERN 


FIG. 6. SKELETON FOR HOLDING SAND 


here, or is reversed as shown in Fig. 8 After dressing 
it Is ready to be set in the drag. 

The pattern used to form the mold for the inside of the 
case is shown in Fig. 9. Instead of collapsing, this part 
of the pattern expands to clear the sand. The levers 
shown on the outside operate eccentrics and, when turned, 
cause the pattern to open as shown in Fig. 10. In this 


position the sand cope is easily removed. 





i 
" 


ee [ 
i 

















FIG. 7 COPE IN UPRIGHT POSITION 


rammed up. The combination is then placed on a stand 
ind the pattern removed, the result looking as shown in 
Fig. 7 Here the mold is carefully gone over and all de- 
fects filled in or smoothed up and the vates opened prop- 


rly. In doing this work, the cope is either set as shown 








FIG. 8 SAME COPE 


TURNED OVER 


] 


Besides the examples illustrated, the company makes 


castings ol 


shown in Fig. 11. 


almost every conceivable shape, a few heing 
Bearing bushings are also made in large 
A partial view of the brass-casting floor is 


Fig. 


quantities, 


shown in 12, which will also indicate the variety. 























FIG, 9 PATTERN FOR INSIDE MOLD 


FIG. 10 MOLD IN EXPANDED POSITION 
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FIG. 11. EXAMPLES OF OTHER FOUNDRY WORK FIG. 12. PART OF BRASS-CASTING FLOOR 








The tilting type of melting furnace used is shown in 
Fig. 13. This has a movable fume hood, was made in the 


shop and has some original features. 


Moutptinc-Room CoNvENIENCES 


The brass molders’ tubs are fitted with a special type 
of vibrator, shown in Fig. 14. These vibrators are oper 
ited by compressed air and are thrown off or on by means 
f a foot treadle. Others, used on the benches. have 
knee pads to work the valve with, as well as a foot treadle. 

A heater used for kiln-drying molds is shown in Fig. 
15. ‘The mold to be dried is placed as shown in front 
The sheet-metal cover over the one at the back is then re 
moved and the stand revolved, bringing the dried one to 
the front and the other under the burners. The metal 
cover is then put over the mold and the front one removed 
This is an exceedingly handy drier for work of this kind 





FIG. 15. APPARATUS FOR SKIN-DRYING MOLDS and is one of the original devices developed in this shop 





4 




















14 TUB VIBRATOR IN USE 


FIG. 13 ONE OF THE MELTING FURNACES PiG 
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Protecting Bright Articles 
from Rust 


By A. L. Haas 


The ease with which bright surfaces of steel or iron 
will tarnish is one of the vexations of the machine builder. 

Machines and other goods for export are often subject 
to tropical temperatures before reaching their destination, 
Cases consigned to the Far East are subject to the humid 
conditions of a ship's hold for considerable periods. For 
obvious reasons it is diflicult to insure adequate ventilation 
below decks, and as a consequence, especially when passing 
through the Suez Canal in summer, the temperature may 
high to melt grease and the atmos- 


easily be sufficiently 


phere such that rust will easily form. Under such condi- 


tions special care is necessary. 
One instance within the writer’s knowledge mav serve 
to impress the importance of the needed protection, A 


Very expensive ~ t-in. end-measuring machine, the aecu- 


racy of which de \y nded on the sighting of fine intersecting 


lines by a microscope, arrived in such poor condition that 
the lines were obscured by rust. and it had to be returned 
for recalibration. The instrument was thoroughly shushed 
when packed, and the only explanation possible is that the 


hecame fluid and the atmosphere attacked the 


crease 
unprotes ted metal. 


therefore to obtain slushing compounds 


It is necessal 
of known melting points, which should be above 125 deg, 


FE, From another consideration— aciditv—the material 


such is 


mineral petroleum jelly of 


should hve oO} origin, 
high melting point. 
The 


~ ey tle nt 


low melting point of many greases and the sub- 


incident from oversea 


troubles to complaints 


destinations have led some shippers to revert te the old 
coating. ‘This is mixed with 4 Ih 


white lead, the latter being stirred 


white-lead and tallow 
of tallow to 1 lh. ol 
into the melted tallow. 
this coating must be removed at the earliest opportunity, 


Because of the acid in the tallow 


using kerosene or turpentine; but there is no doubt that it 


protects Trom rust. 


PROTECTING SMALL ARTICLES 


The question of protective coatings against corrosion 


difficult in the 
It is difficult to slush them effectively : 


smiull-size 


to pack 


Is most case of quantities ol 


articles. 
in solid grease is out of the question: simple oiling 1s 


insufhicient and to appl lacquer by hand is prohibitive on 


cheap goods. 

A) method 
the case of buckles, rings and harness fittings generally 
(‘heap 


which has been giving first-rate results in 
mav help to solve this vexed question elsewhere, 
varnish is diluted to two or three times its volume with 
methylated spirits. On account of evaporation, the mix- 
ture is made up as required, 

The apparatus consists of two oil drums each minus one 
end. An ordinary 5-gal. drum, which is 11 in. in diameter, 
has Y4-in. holes punched in the bottom and sides. The 
other drum may be of 634-gal. capacity, of 12 in. diameter, 
or a 10-gal. drum, which is larger still. 

The larger vessel is filled about one-quarter full and 
the articles to be treated put in the smaller vessel. The 
perforated drum is lowered into the liquid, immersing 
the articles to be coated. Withdrawing the smaller vessel 
immediately, the major portion of the fluid drains back 
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again in a minute or so. To finish draining and _ to 
harden the coating, the contents are then shot out on a 
wire draining surface and in 15 min. are ready to pack. 

The process is really a cheap and effective form of cold 
lacquering in bulk. The articles remain bright for long 
time, while the coating is not in the least 
fact, it can hardly be detected—so that the 
Articles so treated 


will stand a long sea vovage, arriving at their destination 


periods of 
obvious—in 
appearance of the goods is not altered. 


in perfect condition, and will then keep free from rust 
for 12 months. 

The quantity of bright buckles 5 gal. of the mixture 
Hundreds of 


will cover has to le seen to he believed, 


gross can be treated daily by the addition of Y to 1 gal. 
per day. 


DRAINING THE PIECES 


An effective draining bed can be procured in the shape 
| } 


of a mattress. An inclined beneath it with a 


draining hole at one corner, completes the apparatus, 


wire pan 

The materials for the previously outlined process are 
commercial and easily procurable: the coating is cheap 
and effective and articles so treated show no undue dis- 
position to stick together, This process would serve for 
bright bolts and nuts, short bright wire rods and coils of 
bright strips. 

It is surprising how many users of hydraulic machinery 
are unaware of the necessity for packing spare leathers 
in grease. ‘These leathers should be made from oil-treated 
But in spite of this initial dressing, leathers 
tem- 


material. 
length of time deteriorate even in a 
perate climate. Where tropical conditions prevail it is 
imperative to pack such goods in tin boxes and run in 
solid with melted tallow. Leather being an animal sub- 


stance, a grease of similar origin is preferable. 


stored for any 


Dustless Rubbing Bench 
A shop building small gasoline engines has the benches 
of the rubbers fitted as shown in the illustration. The 
rubber places over the grating the engine or part he 











A DUST-EXHAUST FOR RUBBING BENCH 


ix sandpapering, and all dust is sucked downward into the 
exhaust pipe that runs beneath the bench. 

This type of bench is also very convenient for numerous 
jobs where sand, dirt or other material is rubbed off from 
the work. With a fair amount of suction every particle 
of dust is prevented from flying out into the room or be- 
ing breathed by the workmen. 
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Making the British Detonator 
Mark-1OO Fuse--I 


By Frep Hl. Convin 


-~> 
-~* 
— 





The forging presses are in a portion of the foundry 
SY NOPSI S—Few realize the immense amount of : 


ty both for convenience in handling and to confine the heat 
de fail involved in making fuses or the close limits on , ie 
: é' . a to the one floor. They are heated in oil furnaces of the 
lo which the preces are held Du the msvectors. ] i¢ . . . ; 
tool ; L 4) ry ‘ ' ( hicago Flexible Shaft Co. to a forging heat of about 
O0OL Caquipmen He dades ana forher machinery - = 

ie tes , jag 1.500 deg. and placed in the screw press shown in Fig. 1, 


which is rated by the makers, Zeh & Hahneman, as hav 
Ing a capac ity of 150 tons’ pressure ‘l'wo of these presses 


used in the rarious Op rations from fhe start lo lhe 
finished fuse are all of interest. The operations in- 
clude hot-forging of brass castinas. hand- and aulo- 


; ig ete : 
matic-screw work. drilling, ta ; mid lacquering. 





The body of the detonator fuse is made from a forged- 


brass casting, the forging press being shown in Fig. 1 
and the cast plug with dimensions in Fig. 2. These cast 
ings are an alloy of 60 per cent. copper and approximately 
10 per cent. zinc, with traces of antimony, phosphorus 
and manganese. These slugs are cast 142 in. in diameter 





ho ——— 
| =F 


\\ 


\\\\\ 
\\ 
‘ 

} 
' 
‘ 
‘ 
' 
| 


\\\\\\ 
\\ 


\A\\ 


\\\ 
I 





_ Y @=eeeceoooes® “? 
, SS .ZZX’Z-—‘* 
| AA we ” 
am a “Ea | le P| > 
—~. al ” 
oe ~=< Pad - 
« ~~ 
F- ’ 
be ee Lg ---> x > > 
° < 
CAST SLUG BooY 
(Hot Pressed) 
FIG. 2 THE FORGET BRASS SLUG FOR THE BODY 
are used. each capable of handing 10 to 12 slugs amu 


ute. or 600 to 720 per hr. 
The slugs are pressed to a length of 2% in., into the 
ape shown, reducing the volume about 15 per cent. and 


making the metal much more dense. The straight por- 


1 


tion on the nose is for ease in chucking for the first opera 
tion. 


k 
} 


The dies for this slug are 6 in. square by 11, inh. 
thick and stand up very well now that their work is better 
understood. Various kinds of steels have been used, and 
low-cost steels have stood up well with care in centering 


the dies and in lubrication. The best results are ob 





=. by ge the aes IB, Am 28 
( » er { Is im _Y 3 
en up. i¢ upp I I¢ iC 4 
vented by the hole which car- 
ries the knockout plunger. | on 
Best results are obtained © ee 
with a lubricant made up of IE. | 
IF 4 
water and mineral lard oil in 





FIG. 1. FORGING THE BRASS BODIES CAAMMAMEA 


the usual proportions, with 20 


at the large end and 3%4 in. long, the detailed dimen- {he addition of graphite and FIG. 3. SEQUENCE OF 
. oe PERATION ON 
sions being as shown. white soda ash. These are ; BODY 


The new Boston plant of the American Steam, Gauge  easured in a small wooden 


and Valve Manufacturing Co. is most convenient in ever’ box which gives about 13 cu.in. for the graphite and 2 


way. The foundry is on the top floor, the turret lathes be cu.in. for the soda ash. This mixture is applied to the 


low it and the automatic screw machines on the next 


dies with a swab after every forging operation. 
floor. The drilling machines are on the second floor, and 


. ’ fn iS Mac NG THE Boptes—First OPERATION 
below this the assembling will be done. This keeps the MACHINING 


material moving in a direct line from the foundry down After the body slugs have been hot-pressed they are 
to the point of assembling, inspecting and shipping with sent to the next floor, which contains the turret or hand 
outa break of any kind. screw machines. These are of the Warner & Swasey, the 
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Bardons & Oliver and Aeme Machinery Co, manufacture, 
\n outline of the sequence of these operations is shown 
Fig. : 
those designated by a 2 show the sequence of the opera- 
chucking. The 


number shows the order of the sub-operations, 


1) Those marked 1 are the first operations and 


tions after the second letter after each 
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work. Fig. 4 also shows one set of tools designed for 
machining this piece in the first operation. 

The tooling of the Warner & Swasey turret for opera- 
tion 1 The box toel for the first or 
roughing cut is shown at A, the holder having three side 


tools 2 in addition to the two-lipped center cutter © for 


SJ, 


is shown in Fig. 3. 
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FIG. 6. SECOND CHUCKING OF FUSE BODY, WARNER & SWASEY TURRET 
After the straight end of the body is gripped in the air counterboring the base for the adapter. The cross-slide 
chuck A, lig. 1, it is ready for the first operation. The tool comes in for the next cut 2, which undercuts heyond 
chucks are made by the Manufacturers Equipment Co. the thread and forms the angular shoulder where the fuse 
and use air at about 90 lb. It will be noted that while body fits against the shell. The next sub-operation—finish- 
the work is held by the straight nose, the serrated jaws B — ing for the die at A and facing at B—is shown in 3, where | 
get a slight grip on the taper portion, thus steadying the — the inside is being sized for the tap by cutter ( and the 
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corners are chamfered at J). The flat-pointed drill + next 





cuts the hole beneath the percussion pellet, which allows 







the fire to communicate with the powder tube. This is 


- 

7 
| ( 
; 


PFTT TTI. 






held as shown. 
The next tooling is to undercut the bottom of the reces 





d 


for the top, using the tool shown in 5 tna standard holde: 


— 


Then comes the threading ‘of the plece with a lt reht 
hand thread, 1.995-in. diameter, self opening die. This 


Is followed 


-. 


an 


by the seventh and last sub-operation on thi 
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FIG. 4. ONE TOOL SET UP FOR FIRST OPERATION 


rT 


end—tapping the end for the adapter with a 14 right-hand 
thread collapsible tap. 

For the second operation on the Warner & Swasey tur 
ret lathes the body is held by the chuck shown in sub 
operation 1, Fig. 6. The body is screwed into the draw 





in bar A and pulled back against the conical seat B. Th 





center drill ( paves the way for the tapped hole which ; 
- ah 7 , , BRIG RACKS FOR FUSE RODIES 
receives the cap. The next sub-operation involves drilling 
for the graze pellets with A, roughing off the straight Ihe production runs from 16 te 20 per hour per ma 
nose to conform to the taper with tool B and facing the chine for the first operation and from 10 to 15 per hour 
end with (. for the second. 
The drilling of the small hole which completes the open The 14 gages for the work done on the turrets are shown 
ing to the powder tube is done in the third sub-operation. in Fig. 7. These explain themselves and give the toler- 
50 " 
— — ; 4 > 
» | P t— * 
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FIG. 7. GAGES FOR TESTING THE MACHINE WORK IN THE FUSK BODY 
ter 


shoulder RB Length of bodys « Minimum thread diameter I? Minimum diame 
Diameter and length of front cone (i—Diameter of bodys 
Diameter and depth of screw for cap. K 

recess for adapter. M—Diameter 


A—Diameter and angle of cone 
top of thread. E—Minimum diameter of thread undercut F 
H—Diameter of bore for graze pellet I—Depth of graze-pellet hole J 
Diameter and depth of recess for adapter. L—Diameter and depth of hole at bottom of 
of central hole for graze pellet N—Depth of graze-pellet hole 


This is followed DN the counterbore 4, which finishes ances allowed. ‘Two pares, IT and N, are for the same 
the hole for the graze pellet. The tolerance here is only — purpose, gaging the depth of the turret hole. The last is 
0.002 in. Recessing for the cap thread comes next, sub- an improved gage which now supplants the other. 

operation 5; then the taper is turned by the cross-slide The handling of these fuse bodies in such large quan- 
forming tool 6 passing under the work and the facing tool — tities without bruising or injuring them in any way is 
quite a problem and is accomplished by placing them in the 


7, also held in the cross-forming slide. Tapping for the 
These are simply made, 


cap completes the body, except for subsequent drilling for racks or frames shown in Fig. 8. 
the detents and centrifugal bolts and tapping for the of inexpensive lumber, and answer the purpose admirably. 


small screws. They are 17x13) in. by 4% in. total height. 











74 AMERICAN 
Crown-Milling Pulleys on a 
Drilling Machine 


A rather unusual method of crowning pulleys is here 
The special fixture is clamped to the table of an 


shown. 
ordinary drilling machine, and the machine itself is praec- 

















CONVERTING A DRILLING MACHINE 


tically unchanged except for the placing of a small pulley 
over the lower end of the spindle to drive from. 

The inserted-tooth milling cutter A is held in the 
spindle, which is made to run at the proper speed. As 
the spindle turns it runs the pulley B and, through a pair 
of spur gears at (’, operates the worm and worm gear 1) 
and &, 
with the pulley to be milled, the pulley is slowly turned 
The 


pulley B may be set up or down on the shaft F by means 


As the worm gear / is mounted on the same shaft 
as the milling cutter in the spindle surfaces it off. 


of a setscrew in its hub, in order to accommodate different 
sizes of pulleys to be crowned, 

This device is used in the shop of the F. W. Lindgren 
Co., Rockford, Ill, to machine the pulleys used on the 
small drilling machines made by them. 

Ri 
Abuse of the Grinding Wheel 
By C. W. 


The grinding wheel produces more in comparison to 


BLAKESLEI 


its cost than any other metal-reducing tool, except those 
tools that are used for precision work. Yet it is given 
less consideration than any other tool in the shop. 
When a lathe, planer, miller, shaper or similar machine 
is installed great care is given to alignment, and often 
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a concrete or other rigid foundation is provided. But 
the grinding-wheel stand is usually placed wherever it 
will fit, and no consideration is given to alignment or 
foundation. This is all wrong, for a grinding wheel, to 
work properly, must have rigidity. It should be placed on 
a good foundation, of concrete if possible, or at least 
where it will be free from vibration. 

Too many “flimsy” grinding-wheel stands are employed, 
the great majority having only a single column to support 
the wheel. Again, in many cases large heavy wheels ar 
clamped by collars too small in diameter for safety, which 
consequently allows considerable vibration and, naturally, 
a strain on the wheel. By the use of heavy-type stands, 
placed upon a solid foundation, lined up properly together 
with large collars not less than one-half the diameter of 
the wheel, and the machine equipped with boiler-plate 
hoods, serious accidents will be practically wiped out 
and better work done. 


* 


Differential Indexing for an 
Emergency Gear Job 


By RoLtanp V. Hurcuinson 


One usually associates differential indexing with high 
and prime numbers, vet this system lends itself readily 
to simple numbers. One day our 15- to 20-hole index 
plate met with an accident and a 32-tooth pinion was 
wanted in a hurry, so differential indexing was resorted 
to to save the day. 

The change gears were calculated thus: 

(a) Revolutions of index crank for 30 teeth (which is 
a number near to 32), 114. 

(b) Revolutions of index crank for 32 teeth (32 being 
the required number), 114. 

(c) Difference for one space or tooth, 114 LY, = 
Fa WO. 


1 
(d) Difference for 32 spaces or teeth, a fe = 


ratio 
of gearing. 

(e) Since the 
required number, the index plate must 
direction opposite to that of the index 
idle gear must be put in the train to give this motion. 
3 = 8x4 _ 64 x 56 
12 4 x 3 48 2 
(g) Crank movement, 1'*/,, 


approximate number is less than the 
revolve in a 
crank, and an 


(f) Change gears, 


The gears were placed thus: The 64-tooth gear on 
the work spindle, the 56 and 28 on the intermediate and 
the 48 on the wormshaft. The dividing head was a 
Browne & Sharpe on one of Universal machines, 

& 


In Grinding High-Speed Steels the 
according to “Grits and Grinds,” is with 
of water. At first all of these steels were ground dry. 
some, more courageous than the rest, advocated grinding wet. 


most-discussed point, 
respect to the use 
Later 


The superintendent of one of the largest small-tool manu- 
facturing concerns recently stated that it was a crime to 
grind high-speed steels dry. In wet grinding a liberal 


The tools being ground 
necessary 
will 


supply of water must be available. 
flooded with water. Oftentimes it is 
to grind dry, and if care is not taken, skin softening 
result Skin softening is the softening of a very thin layer 
on the surface of the tool being ground. It can be detected 
by passing a file across that section, as the file will take hold 
However, a second of the file in the same place will 
usually show that the soft skin has been removed and that 


should be 


pass 


the hard stock has been reached. Lathe tools, drills and 
cutters burned in grinding, or skin softened generally, can 
be redeemed by grinding off '/4 in. to '/y in. of the burned 
section. 
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Letters from Practical Men 





Drawcr for Holding Screws HEL the pin G touches the inside of the hole Min the 
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, i wre CTARTELP HS PUES TNE if horware sital tive Wool 
Ihe illu tration shows wu oarawe clestoned lo Keep on . 
é' proper position: then the clamps will be rena t ye 
rews ahd similar small poart Where tly cin in en 
it a elance. This can only ly accon plished I Kaevwerpell . 
: Ih The i! | aul titer Wer " rt 
them moa partitioned drawer. 
ryy , : Vel eet hull ‘) lhl cditlerenl Kil ‘ } 
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uch Hiculbs, Phe drawer is dividers tite sectlor ' Phere 
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=< = Neat Drawing-Office Kink 
> Phe nuisance of a loose handle on a bow instrument 
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the shoulder. is hown nm tiv lliustration The 
\ HANDY SMALL-PARI [rl Whk 
’ 
at 1, usine thin slot . ‘| There Wha then te aeam Th 


divided 1h slots placed ato ori tf an ( tie prayvpey hy 4 


quite a number of compartment 


Worcs tel Mla 


Double-Acting Drill-Jig Clamp 





In making an assembly drill jig in whieh a bevel 
und several other part were pinned onioa Hatt 1 mack f P 
the double-acting clamp shown mm the tlustration kA 
Base A is simply a block to hold the clamp and 
i. The clamp ut I lotted to rec e the mall el 
Do which is a free fit. Thi mall clamp is prined to 
A : KEEPING 1 reuns rou 1,1 rein 
;if ' 
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Be vx Ff = | 4 
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sf Boe 
4A | ’ ‘ ve cootinyte “) ; TAL j 1 feud 


A | The _ wi ian ut with the clevice re cdeseribes {| rreat 
be ww | had , 


CONSTRUCTION OF DOULLI \CTING CLAME 


An old phervaye leat 1 | j ! ! Isare fev oon ex\tent 
the lare clamp at Aoand swine around thi , Phi was taken for this purpose. thre ceeds. bot! ielepowe 
pints a free fit in clamp 2) and a terht fit tin clamp ©. docross-feeds. bere disconnect \ ; pring of wa 
Che whole thine is held back b pring F, placed om the adstock side of the apron, with an ad 

In the small clamp }) there is a small pin G. which justable slide to vat Likes COPE ono and alse to allow 
is a drive fit in the small clamp. The hole // in the for different lengths of counterbores. On the tailste 
large clamp is about twice as large as pin G@, which al side was placed a hardened steel roller B agaist why 
lows the small clamp 2) to swing back and forth a con was a evlindrical cam (. placed on the shaft This wa 
siderable distance. When small clamp 2) 1s against the made adjustable for the different lengths of the counte: 
work as far as it can vo, the bottom part swihgs for bores by having a setscrew. as shown. which tted int 
ward, pushing the large clamp forward by the pin F# the spline in the shaft When there were two-lipped 


the screw being against the smal! clamp. When the large  counterbores to relieve. the shaft was geared to revol\ 


clamp strikes the work first, the small clamp advances — at twice the spindle speed 
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In the tool post was placed a side tool, and the counter- 


hore was placed on the lathe centers. Then by turning 


\ \ , »~ F 
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THE COUNTERBORE-RELIEVING 


SIMPLIFYING PROCESS 
in the handle on the cross-feed slide, as heavy a chip can 
he taken as the work will allow. 

S. E. CHARLEs. 


Greenfield, Mass. 


A Pen KAink for Draftsmen 


It is often necessary to draw heavy lines in the drawing 
office. By putting a piece of bent drawing paper between 
the blades of a tracing pen as shown in the illustration, 





A DRAWING PEN FOR HEAVY LINES 


thus increasing the capillarity and flowing friction of the 
ink, very heavy lines can be drawn and blots at the end 
of the lines avoided. The pen can also be filled with more 
ink. 

A. O. ALEXAY. 


Newark, N. J. 


Standard Method of Painting 
Wood Patterns 


In these days when we are trying to standardize every- 
thing, why not consider the methods in use for painting 
wooden patterns and paint them according to some general 
standard? One firm I know uses the following system, 
which is very good: 

The cored parts are painted red, unfinished surfaces 
are painted black and the finished surfaces white, buff or 


some other light color. 
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In shops where the designer is required to check up 
the finished pattern, this makes the finished and rough 
surfaces more easily distinguishable, makes it much simp- 
ler and takes less time properly to check patterns. There 
is also less chance of mistake. 

WILLIAM PHILIP. 

South Orange, N. J. 


2 
Extension for Height Gage 


The illustration shows an extension for a height gage 
which is handy in jig work. It is often found that when 
making measurements the 
height | ‘et oy 

87) ff trin- 
A 


regular size of 
gage will not reach. This 
extension can be made at 
little cost and it does the 
work well. To all 


that is necessary is to put 


use 


the extension on the gage 
the same as the extension 
jaw that comes with the 
and all 
ments are 3 or 6 in. more 


measure- 


yage, 





3406" 





than the gage reads. | 
Cart W. Goopwiy. 

2 

Lynn, Mass. | ge 
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Tool Maker’s 
Angle Plate 


In squaring up small 


oo 
Y / 


“a, pf ® 
an 


parts for tools, jigs, fix-  eiGHT-GAGE EXTENSION 
tures, dies, gages and the 
like, there is always much time spent in clamping and 
lining-up the work. 

In the illustration is shown an angle plate A which is a 
useful device in the toolroom. To use this tool we place 
the part we wish to square-up on the angle plate B rest- 


ing on top of the small parallel C and against the plate 





yi UAHA te tad f 
) 


i 


it! ill! _ 


\N ANGLE PLATE THAT SAVES TIME 


D. The thumb-screws guide the first side. To get the 
second side square with the first side place the ground 
side up against the part 2 and proceed until all the sides 


are squared up. 


A. H. WADDELL. 
Jersey City, 1 oe P 
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Cutting Racks in a Lathe 


The illustrations show how racks may be cut in an ordi- 
Some form of gear-cutting attach- 


nary engine lathe. 
By using 


ment, such as shown in Fig. 1, will be needed. 
a simple addition this solves the problem. 

The attachment has a wormwheel A of 100 teeth and a 
standard index plate B. Cutting a gear is simply divid- 
ing up and cutting with the profile cutter a circular blank 
with a finite radius. Cutting a rack is again dividing up, 
or spacing, a blank with an infinite radius—in other 
words, a blank that is a straight bar of some form or an- 
other; hence to divide, or space, such a blank we have to 
convert the circular motion of the gear cutter into a 
straight-line motion. 

If a tapered plug arbor A, Fig. 2, is then made to fit 
the attachment and on its outer end is cut a gear B of any 
pitch, with a pitch diameter of exactly 1 in., this gear will 
mesh into a rack of the same pitch and We have solved 
the problem of cutting a rack. 

As the gear is exactly 1-in. pitch diameter it is evident 
that, as it is turned around once by the index arm and 
wormwheel, it moves the rack a distance equal to the 
pitch circumference of the gear, or 3.1416 in. 

At C is shown the arbor with the cutter mounted, used 
for cutting the teeth in the rack. The attachment is 
shown in Fig. 3 set up on the lathe. At A may be seen 
the arbor gear in mesh with the rack. The part B 
is fastened to the front of the sliding head, as shown, 
and the lower part is in the form of a long clamp, or vise, 
with which the work to be cut can be se urely fastened, 
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fastens into the tool-post block and also 
The table must be 


The table C 
supports the gear-cutting attachment. 
designed to stand square and true with the line of centers 
of the lathe. 


The gear-cutting attachment is hinged to the bas 
and is fitted with arms, as shown. It may thus be given 
any angle of inclination needed for bevel vears, kor 


rack cutting it should of course be set vertical, provided 
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ATTACHMENT 
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THE ATTACHMENT AS SET UP 


FIG. 3. 











FIG. 4. THE ATTACHMENT IN OPERATION 
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the cross traverse slide is set horizontal, so as to cut the 
same depth across the blank from which we are cutting a 
rack, 

The blank to be cut is to be fastened firmly in the vise, 
and level from end to end as well as crosswise, so as to cut 
evenly and true to the proper depth lengthwise and cross- 
wise of the blank. 

The attachment is shown in operation in Fig. 4. Here 
may be seen the cutter held on the arbor, supported on 
the lathe centers and driven by a dog from the chuck. 

New London, Conn. C.D. Parkuurst. 


Reboring Vertical Miller 
Spindle in Place 


On a vertical miller the bore commenced to run out 
of true. It meant much work to dismount the spindle 
and bore in the ordinary manner, so the job was done as 
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REBORING VERTICAL MILLER SPINDLE 
shown in the illustration, Clamping a lathe tool post 


on an angle-plate, the spindle was rebored, 


WaLrer R, 


RicHARDS. 


Bristol, Eneland. 


Resharpening Oil-Stones 


Every tool and die maker that uses oil-stones has felt 
the need of some way to sharpen them after they have 
hecome glazed and gummed, Some time ago T found a 
piece of gray iron about Ix x8 in. and had it shaped 
and scored like a Jap-plate. [ find that by using coarse 
earborundum and gasoline T can sharpen a stone in a 
new stone out 


few minutes—in fact, make practically a 
of an old worn-out one, producing a true fast cutting 


T have also made stones out of broken corun- 


surface, 
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dum wheels, roughing them out on a coarse tool grinde1 
and then finishing them on the lap-plate. 
GeorGE R. ANDERSON. 
Indianapolis, Ind, 


* 


Holder for Small Tools 


The accompanying illustration shows a small toolholder 


taking round and square tools up te % in. It is on the 


same principle as the usual Yankee toolpost, but is much 
smaller and very convenient for holding small boring 
tools. 

The shank is made of mild steel, bored to receive the 


The latter is Lopt from falling out by 





round toolpost. 
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HOLDER FOR SMALL TOOLS 


TOOLPOST 


the small plunger and spring .4. The taper point ot 


the plunger engages in the turned groove in the bottom 


of the toolpost. Square tools are held on the unhardened 


cast-steel piece showh in position, and the V piece is for 


holding round tools. The tool post can be swiveled to any 


locked by clamping the tool. 


J. H. 


position, bat i 
DAVIS. 


Wembley, Eneland, 


17 


the war orders al- 
English contemporary at 
production of the United 


and nearly 20 


1 
0 


Making Shells to fill 
timated by an 
of the 1914 copper 


per of 


are e¢ 


Metals Used 


ready placed 


over 10 per cent 
the spelter output 
lead production, A British 18-pounder, o1 
Ib oz. of containing 66 to 
copper, nearly % IIb A small copper 
hell adds 4% oz, making the total copper 4.04 Ib 
umption for a shell of this about 1.87 Ib 
weighing 7.92 lb. and composed of 7 parts lead to 
ony constitute the of the 
the total for and other shells 
in the United States by at 25,000,000, they 
ill for a total of 101,000,000 Ib. of copper, 46,750,000 Lb 
ind 173,250,000 Ib. of lead. Actually the metal con 
larger, proportion of the shells are 4.7 


shells using ana 


about 7 cent 


of the 


States 


per cent 
in hiapnel, requires 5 Why brass 
ol band 


(0 per cent 


around the 
Spelter con size is 
Lead bullets 
1] part 


Mistimating 


metal load projectile 


shrapnel 


intin 
orders 
placed hurope 
would « 
ot 
sumption is 


spelter 
as a fair 
G-in., 7'4-in 
Rifle cartridges 
used in making 
French 


amount 


in, howitzer more brass Some 


probably made, 


are also being 
miuainly, 1 Tb. 
Lebel cartridges, a widely 
125 of these take 1 Ib 
Steel consumption per shell varies widely in dif- 
finished 3.3-in. shell contains 6 Ib. 15% oz. 
6 Ih. 5% and the diaphragm 
from a bar the weight is 
for the purpose weighs 
bottle the 


%-in, shells 
being 
the 


a small 


are tiade of copper of it 
24 
livery 
of 
ferent 
of steel, 


9% 


type used by urmy. 


of spelter and 
nickel 
types A 
the shell weighing 
If the shell 
about 17 Ib. while a 
approximately 14% Ib 
somewhat 


OZ, 
made steel 


forging 


oz, is 
same 


and a mite by seamless 


tube less 


process 
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Lapping Automobile Cylinders 


Having had considerable experience in the re boring and 
lapping of worn motor-car cylinders, | was very much 
Having put right 

have found that 


interested in the article on page 104, 
scores of sets of cylinders by lapping, | 
quality depended on the lap used. 

My first attempts at this job were carried through with 
a lap made from a piece of square iron, one end being 
coned to suit the drill spindle and the lead heing cast on 
the other end and turned to suit the bore of the cvlinder. 
In use this lead soon wore away, and as the diameter of 
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Grooves to allow 
for expansion, 
placed alternately 
fromeach end 





AN EFFECTIVE AUTOMOBILE CYLINDER LAP 


the cylinder bore increased in size (through lapping) 
the lead end had to be flattened to increase its size. This 
occurred on all four holes in each set and was a nuisance. 
I next tried a round body with 1,-in. thick copper strips 
fastened to it, its top end being the same as before. This 
wore better, but had to have paper put between the steel 
and copper to increase its diameter. This took time. I 
then designed the lap shown in the sketch. 

The main spindle A is made of mild steel, one end being 
turned to fit the drilling machine, the other end also 
being tapered as shown. Just above this taper is a fine 
thread. On the part A is a copper bushing B, turned to 
the diameter of the cylinder bore. The bushing is split 
with three grooves from each end, placed alternately. A 
steel pin is put into the body A and fits into a groove in 
the copper bushing, end-travel being allowed for; this pin 
provides the positive drive. To increase the size of the lap 
the nut C is forced against the bushing, thus increasing 
its diameter. 

This lap has been so successful that new cylinders, after 
being machined and tested with the pump, fitting studs, 
etc., have the lap and are then ready for placing on the 
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Discussion of Previous 
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Question 





wince 





MT) 





eC 


nee ded, all that 


bushing to suit and made to 


engine. If evlinders of other sizes are 

is required is a new coppel 

suit the steel spindle. 
CHARLES S. LEEs 


Manchester, England 


Hiring and Discharging Men 
The discussion on the subject of hiring men which has 


Issues continues to be very 


heen running In your recent 
interesting. It seems to me that the best solution of 
the problem is to reduce the number of men hired each 


In other words, build up a permanent organization. 


] 
aay, 
plant where 


There 
the number of men hires 


is something radically wrong in a 


is much in excess of the 
Con 


Scasons Of 


vearly 


number required by the growth of the business. 


cerns whose business is much larger in certain 
the year than in other seasons form an exc ption, but even 
these can greatly reduce the fluctuations and also arrange 
to reémploy men who have form rly been with thr Hi. 

Studies of plants in the same line of business and terri- 


the number of men 


tory show tremendous differences in 
hired. 
These shops do about the same class of work, are prac tical 
very rapidly. Yet 
other the 


Two nearby machine shops illustrate the extremes. 


ly the same size and neither is growing 


one is continually hiring men, while in th 


employment of a new man is sO unusual an event as to 
business 


cause comment, Both plants have a steady 
throughout the year. 
The reasons for the difference are easy to find. In 


clerk, who takes 


the first shop all hiring is done by a 
down an applicant’s history and then sends him to what- 
ever foreman needs a man. Naturally the new man often 


{ 


finds himself al dl eithel quits or is 


in the wrong place, 
discharged within a few days. The wages paid are slight 
ly under standard, no instructions are given to the men, 
machines are in bad condition and the tool supply is inade 
quate. In most portions of the plant the lighting is bad 
and sanitary conditions are the worst which can possibly 
this 


De found by the Inspectors, The had reputation olf 


shop Is spreading sO rapidly that. except lor those who 
cannot secure employment elsewle re, few ever apply hor 


The 


nterested To see how 


king no money, and I am 


positions. concern is hi 
long it can remain in business. 

In the other plant hiring a man is so serious a business 
that it is attended to personally by the superintendent. 
An applicant is asked no questions by a clerk, but is shown 
directly into the superintendent's office, where a friendly 
smile and an invitation to be seated put him at his ease. 
The fol- 
lowed. 
versation and has soon revealed his capabilities and his 
personal traits. If the superintendent decides that the 
man is a desirable addition to the force, he is employed ; 
he is not deemed desirable, he Is dismissed In so 


methods cited by Mr. Estwing on p. 562 are 


That is, the applicant is engaged in friendly con- 


but if 
friendly a manner that he carries awav good will toward 


the plant. 
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After a man is employed he is left in the office for a 
lew minutes while the superintendent goes out to his pros- 
pective foreman and tells him about the new employee. 
‘T'he superintendent then conducts the man out to the 
shop and introduces him to his foreman, who receives him 
with a hearty handshake and some such pleasant remark 
as, “We have a new boring mill over here with just the 
kind of work you like. Come over and see for yourself.” 
He is taken by the local dispatcher’s desk, where he is 
viven his clock card and work order ticket for his first job 
and is told how the time is kept and the jobs assigned. 
When he gets to his machine he finds the material, tools, 
waiting 


blueprint, gages—in fact everything necessary 


for him to begin work. The foreman gives him detailed 
instructions as to the accuracy required, operations, ete., 
and leaves him. 

A little later the chief dispatcher comes along and 
explains the method of dispatching work and the possi- 
Several days later a clerk 
Needless to say, 


this plant pays standard wages and has good lighting 


bilities of carning premium. 
vets the man’s history for the records. 
and modern, sanitary conditions, 

The objection will be made that this method of hiring 
men takes up considerable time. Of course it does, and it 
is high-priced time at that. But it is worth all it costs. 
Few men are hired during a year, and the concern is 
making money. 

[ know personally several other plants where practical 
ly the same methods as the foregoing are followed with 
satisfactory results. 

This is all very well for plants having a 
flow of work, but about with 
tHluctuations’ Why take so much care in hiring a man if 


he is soon to be discharged ? 


continuous 
what concerns seasonable 
The answer is, Do not dis 
charge him. 

A couple of vears ago a plant which has two very busy 
and two very dull SeUSOlS during au yea le led to Thain 
manufacturing at a 
The chief objec tion 


tain a permanent organization by 
uniform rate throughout the year, 
to the plan was the expense of carrying the stock accumu 
lated during the dull seasons. Hlowever, this was shown 
tc be 


old method, and the scheme of uniform production wa 


practically offset by the overtime paid under the 


tried. ‘The past year hae been the most prosperous in the 


history of the concern, On the other hand, competitors 
operating under the fluctuating plan have complained of 
high costs and poor business, 


There are of course other conditions where the busi 


ness is fluctuating and where the product is semiperish 
uble or perishable. Automobile-tire manufacturers furnish 
aun example of a fluctuating market and a semiperishable 
product, A few years ago tires deteriorated so rapidly in 
storage that the manufacturers did not dare to make tires 
This the up 


against the serious problem of reducing the force in dull 


very far ahead of sales, put management 


seasons and of building it up again for the busy period, 
Men naturally seek steady employment, and the result was 
a scarcity of labor and high wages during the busy season. 
The cost of 
popular sizes, 


tires advanced and there was a shortage of 


The tire manufacturers made a scientific study of the 
problem, with the result that tires can now be stored for 


a considerable leneth of time without serious deteriora 


tion, Manufacturing is now conducted at a practically 


uniform rate, the better-manaved plants have few changes 
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in the organization and the cost of tires has been greatly 
reduced, 

An example of a fluctuating market and a perishable 
product is given by the candy makers. The present state 
of the art does not permit candy to be made very far in 
advance of sales, but it seems reasonable to suppose that 
a scientific study would solve the problem of storage. 
However, as the matter stands today, the candy makers 
require many employees at one season and few at another. 
The problem is therefore to lay off employees at one time 
amd to again secure the same employees when they are 
needed. The solution seems to be to find suitable employ- 
ment for these people in some industry from = which 


they could be released when needed by the candy 
makers Fortunately there are a number of indus- 
tries using practically the same class of labor, and 


whose dull season corresponds with the busy season in 
the candy business. Surely a little cojperation would solve 
the problem for all. 

The fact must never be forgotten that employment 
changes are costly to the employee as well as to the em- 
A man loses anywhere from one day to many 
weeks every time he changes his employment. When this 
cost ts multiplied by the thousands who change employ 


plover. 


ment every year, an enormous economic loss is recorded. 
C. J. Morrison. 


New York, N. 3. 


Paying Small-Shop Workmen 


On page 561 the reader is told of shops “in the old 
country” where a foreman and one assistant handle 100 
to 140 men with good results. We have no standard hy 
which shop results may be gaged, and good results may 
mean anything from those secured by hiring good men and 
letting them go their own gait up to the developments of 
the most comprehensive scientific control. 

the amount of too far has one 


Reducing supervision 


of two immediate results the quality falls below par 
or the use of more skillful workers becomes necessary 
Unless offset by piecework or other incentive, the pro 


duction is also sure to fall. 

It is evident that the quality cannot be allowed to de 
teriorate, so your overcrowded foreman hires better men, 
who can do the jobs Without any supervision, for 50 cents 
Assuming the higher-priced man to be also 
Sut after the good man 
turned 
in the miller. 


more per cay, 
faster, we have not lost much. 
started he that he 


before he can finish the job he is 


vel fines needs some studs 
boring 
He leaves the miller tied up at a machine rate of probably 
while he waits fou somebody else to finish up 


the lathe to make hi 


Oo, per her 
® lathe job, so that he may use 
studs. 

Perhaps a cheap man or bey could have made the 
studs had the foreman known they were needed; but 
the foreman’s time for supervision has been reduced to a 
fraction of a per cent, Of course the high priced man 
should have figured out just what was needed before he 
started. But who pay 
And while planning work, does he not act virtually as an 


him for figuring out the planning : 
assistant to the foreman ? 

But all jobs do not need to have extra pieces made 
during the process of construction, and surely he should 
have scored 100 per cent. on efficiency while turning the 
little too loose for fast 


studs, The driving belt’ was a 
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work, but by reducing the feed it would pul! very nicely. 
Why did not the beltman tighten it up at noon? Nobody 


told him to. Better put your men on premium or piece- 
work; he will look out for loose belts himself then. 

Next we are turning up little pulleys from castings. 
The rim is thin and seems chilled and the lathe has to go 
slower in spite of the piece price. Who is to go over and 
get after the foundry? It is making more pulleys every 
day to fill that big order? Not the foreman, for he is 
buried under a mass of clerical work, or setting 
new piece rates; so we have to put a special piece to cover 
the extra work on the hard pulleys. But we cannot af- 
ford to lose our good men. But a clerk is a luxury—let 
the foreman fuss with the time cards. 

How about grinding those hard rims? This can be 
done on the big plain grinder. But after 1,000 are done 
the grinder man finds out about a trial wheel that came 
in yesterday with a face wide enough to do the whole job 
in one cut. The foreman knew it came in, but he did 
not have time to, get after it, for there is a lot of stock 
to be chased up in the forge department. He needs it 
for this job over here in the north wing. A clerk could 
have chased it up just as well as the foreman, but he has 
no clerk—can’t afford to carry so many nonproducers. At 
least this seems to be the reasoning in some shops. 

=. We JOHNSON. 


sonie 


Poughkeepsie, N. Y. 


Machinist Imstruction im the 
PubliceSchool System 


We have thought it best to conduct a school shop as near- 
ly as possible on the same plan as a commercial machine 
or jobbing shop. We have a time allowance on all elemen- 
tary exercises, as well as on the special work that is being 
done, such as repairs to machinery or tools and building 
new machinery. The student is always working either 
from a blueprint or a written order; on the latter, free- 
hand sketches are made when necessary. The orders are 
printed in duplicate numbers and in books of 100 4x6-in. 
The white slip, Fig. 1, 
is in duplicate and is given 


pages each. remains in the book 


and the yellow slip, Fig. 2, 
‘o the student to work from. 

In building a machine that requires considerable time 
a number of these special orders are made out, each 
covering a certain piece. This enables the instructor to 
judge the length of time more accurately in order to set 
This method ap- 


the time allowances. is designed to 
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known 


proach the conditions found in a shop. exercise sheet 


(7x11 in.) 
so recorded by the student on his d 


on drilling, Fig. 3, is as 6B, and is 


iily time sheet, Fig. 4. 


The 4C at the lower left-hand corner indicates the bin 
from which the material for the 6B exercise is to b 
taken. Along the left side of th original order sheet. 


Fig. 1, a space is provided for the hours occupied on the 


job and beneath it for the time allowed. 


A record chart has proved a great convenience fo. 
future reference. This chart is blocked out in deep 
columns under the name of each student and is divided 


into 44 horizontal spaces, each representing a different 


machine -shop operat ion. 


The exponents A. B and by are sec to record the 
number of hours consumed on each elementary exercis 
-———- . : =_—— 
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FIG EXERCISE SHEET 


n drilling: 6B and 6C, in turn, ar 


difficult. All 


special work is also recorded in its respective numbered 


GA is the simplest 


more intricate and time consumed on 


space, but at the opposite side of the column. Thes 
records are made dailv from the time sheets, making a 
constant display of the standing of each student. This 


will show at a glance which student is falling behind in 
certain work, so that he can be given the proper work to 
balance his chart. 

Referring to John Smith’s dail\ Fig. b. 
the line drawn at 8:09 and the exercise number directly 


time sheet, 


under it indicate that his class period started at 8 o’clock 
and that his work was on 6B. At 11 o'clock he finished 
this and was given a special order, No. 2102, which he 
finished at 4 p.m. He was then given order No. 2110. 

At the instructor’s desk the three hours is now posted 
to 6B on the record chart, and as Smith has returned 
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FIG. 1. ORIGINAL SPECIAL-ORDER SHEET WHICH BE- 
COMES THE PERMANENT RECORD 


3 hours 
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DUPLICATE OF FIG. 1 AND INSTRUCTION SHEET 
FOR STUDENT 


FIG. 2 
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6B blueprint and has also marked his time sheet finished, 
a little check mark is made at 6B on the chart to indicate 
that the exercise is completed. To special order No. 2102 
Smith has added a 6 and a dash to the number, to indicate 





Daily Time Sheet 


Class No... AZZ... 
dy 























8:45 1:45 
9:00 2:00 
9:15 2:15 
9:30 2:30 
9:45 2:45 
10:00 3:00 
10:15 3:15 
10:30 3:30 
1045 hed, 2 
nen 4:00 Fimichsd 
nis 6 ~2/02 4134-2//0 
11:30 4:30 
1145 4:45 
1208 ——” 5:00 
adit eal 
FIG. 4. DAILY TIME SHEET 
that his work was drilling. Then the four hours is 


posted both on the chart and in the order book on sheet 
No. 2102. EK. H. KRerper. 
Lancaster, Penn. 


What a Foreman Should Know 
About Costs 


The article on page 553, “What a Foreman Should 
Know About Costs,” advocates a method of obtaining 
cost data that has been found in practice to be unreliable 
and expensive. To have productive employees devote part 
of their time to nonproductive work that could be per- 
formed much better by a cheap clerk is, to say the least, 
@ sure indication of short-sighted management. 

Most mechanics, and particularly machinists, make 
poor clerks, largely for the reason that the work of a 
clerk is of no interest to them. Many plants have found 
that time records kept by the workmen are extremely 
inaccurate unless checked up by a clerical force large 
enough to keep the records. 

Even the article in question speaks of the necessity 
of having clerks check the records. Why add to an 
already expensive method of obtaining time records? Why 


not have the clerks keep the records and let the mechanics 


do productive work ? 

In a machine shop, even under the best conditions, a 
mechanic’s method of making an entry on a record is 
about as follows: Stop work, clean hands, get time card, 
get pencil, consult clock, make entries on card, put away 
card, put away pencil, resume work. 

These operations consume considerable time, but under 
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less favorable conditions the time taken is much greater. 
The method of making a time record has frequently been 
observed to be about as follows: Stop work, clean hands, 
get time card, hunt for pencil, borrow pencil, consult 
clock, make entry on card, break point of pencil, hunt 
for knife, borrow knife, sharpen pencil, consult clock, 
make entries on card, put away card, return pencil, return 
knife, resume work. 

There are many variations of the foregoing, all of 
which consume time and many of which interrupt the 
work of other employees. All of this lost time is time 
which should be productive. This loss of productive 
time means wages paid for nonproductive work, failure 
to earn the burden charges for this time and failure to 
produce salable goods. Any one of these three items 
would pay for the time of a clerk to keep the records. 
If a shop is too small to require all of a clerk’s time to 
keep the records, he can extend the charges and perform 
other clerical duties. C. J. Morrison. 

New York, N. Y. 
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Small-Shop Shafting 


In the article on “Small-Shop Shafting,” page 361, 
John H. Van Deventer shows several ways of lining up 
lineshafting. For a number of years I have used the 
arrangement shown in Fig. 1. The glass tube B is bent 
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HANDY AIDS IN LINING UP SMALL-SHOP SHAFTING 


as shown and filled with water approximately to the line 
C. It is then suspended by strings from the shaft A. 
As the water line is not clearly seen from a distance, a 
black string is tied around both legs of B to show the 
The target D is a sliding fit on the rod F, 
It is more clearly shown in 


water level. 
which hangs on the shaft. 
Fig. 2. 

If the lineshafting is of different diameters, draw circles 
on a sheet of paper and place the rod E over them as 
shown at F, Fig. 2, in order to note how much the target 


-D will have to be moved up or down on the rod EF to 


correct for the diameter. I usually hang the tube PB 
about in the center of the length, and sight both ways. 
If the shaft is a long one I use an opera glass. 

Have the water level C on a line with your eyes if 
convenient. Also, do not have the legs of B too close 
together. Twenty inches will give good results. 

Grand Rapids. Mich. Groree D. Tayror. 
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Editorials 


A Plea for Co-operation in 
Industrial Research 


No less an important business organization than the 
Chamber of Commerce of the United States has taken 
notice of the need for industrial research. In an effort 
to ascertain to what extent universities and technical 
schools may coéperate with business organizations in in- 
vestigations that promise good to industry, the directors 
of the Chamber have referred the questions involved to 
one of their committees. An announcement of this action 
also carries a plea for university codperation. 

This shows a lack of understanding of the attitude of 
our educational institutions. The plea for codperation 
should not be addressed to them, but rather to business 
men and their associations. The technical schools are 
eager for the work, but are handicapped by meager funds. 
[t is obvious that the industry which is to profit should 
foot the bills. 

The Chamber of Commerce might very properly carry) 
on a campaign to educate manufacturers to a knowledge 
of the fact that a careful presentation of a problem to a 
research laboratory, combined with sufficient financial 
support, will invariably yield a solution. Frequently a 
statement of the problem is all that is necessary. The 
experience of the great technical laboratories at Charlot- 
tenburg, Germany, is that nine out of every ten problems 
presented there have been solved before. In this program 
the research committees of the national engineering socie- 
ties should not be overlooked. They are in a position to 
carry forward much work which would be of widespread 
benefit to the industries, particularly investigations of 
such a nature that no single manufacturer could be 
expected to finance them. 

If the Chamber of Commerce of the United States 
awakens American manufacturers to the possible advan- 
tages of research to help their business, and paves the way 
for their support of the laboratories of our technical 
schools, it will indeed have done a tremendous service to 
American industry. 

# 

Detroit’s Successful Attempt 

at Americanization 

Many Americans are today thinking more earnestly 
about their country, her problems and her future than 
ever before in their lives. We are even beginning to hear 
of an “American propaganda”—as if a campaign of 
publicity is necessary to make men consider their own 
country’s welfare! One outcome of such thinking and 
consideration is the belief in the minds of many men that 
we must work diligently for the Americanization of the 
foreigners in our midst. 

Such work has already been started, and in the city 
of Detroit is found what is perhaps the most successful 
attempt in this direction. There are now nearly 10,000 
foreigners enrolled in the night schools of that city. This 
result has been attained after some 18 months of planning 
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and work. The appropriation for the present school year 
for the expenses of the public evening classes is $65,975. 

In March, 1914, Dr. Peter Roberts, of the International 
Committee of the Young Men’s Christian Association, 
addressed a group of 20 employers of labor, pointing out 
what might be done to teach English to the foreign work- 
men and begin in earnest the process of absorbing them 
into our national life. A start was at once made among 
the employees of the Ford Motor Co. by J. H. Hague. 
He personally took charge of 10 classes of 20 men each for 
a period of three months, in order to show what could be 
done in teaching English by what is known as the Roberts 
method. After this period of trial the number of men 
enrolled was increased to 1,000 and the classes were taken 
into the plant itself. The teachers were volunteers, 
trained by Y. M. C. A. officials in the use of the Roberts 
method and instructed how to organize and manage their 
classes. These classes have been kept up and today com 
prise between 1,700 and 2,000 foreigners. 

The success of this work has been testified to by Henry 
Ford, who said: “We find that after five or six months’ 
instruction the average foreigner can read and write 
English and make himself understood anywhere throughi- 
out the land.” 

It must not be thought that this result has been at- 
tained without effort. A number of forces were combined 
and knit together in the Committee on Education of the 
Board of Commerce. In addition to representatives of 
the business and manufacturing interests, the members 
include the Mayor, the director of the Y. M. C. A., a 
judge of the United States district court and the assist 
ant superintendent of schools, who is directly in charge of 
the night-school work. 

This committee financed an extensive publicity cam- 
paign through the foreign newspapers and societies of the 
city, by means of posters and hand-bills distributed in 
the factories and by personal letters written to the execu- 
tives of manufacturing firms. This was supplemented by 
the executives in a number of factories, who put slips 
announcing the classes in the pay envelopes of the men and 
in some cases made the speaking of English a require- 
ment for getting and holding a job. 

The difficulty of irregularities in attendance has been 
overcome by economic pressure. Each school issues a 
weekly report of attendance and progress, which must be 
shown by the workman-student to the time-keeper at 
his factory. Absence from school is considered a violation 
of the rules of the company. Successful completion of 
the course means an increase in the amount in the pay 
envelope. Thus there is the stimulation of penalty and 
bonus. 

While the beginning is made with instruction in Eng- 
lish, the instructors are striving to do more than over- 
come illiteracy. Woven into the lessons is systematic 
instruction in facts of American history and ideals of 
American life. Following the elementary courses come 
special classes in citizenship. So comprehensive is this 
part of the work that the Federal authorities now waive 








784 AMERICAN 


the customary examination in English for final natural- 
iZation papers, accepting the certificate of the school in 
its stead. 

Aside from fulfilling a responsibility to society at 
large—which demands that the American citizen must be 
aided in learning as much as he possibly can about Ameri- 
can institutions and ideals—there are numerous advan- 
tages to the employer himself. It has been 
that it is difficult to reach foreign workmen through in- 
terpreters. The naturalized tends to take 
advantage of his non-English-speaking countrymen, and 


discovered 


foreigner 


has done it so often that he is under suspicion. This 
means that the barrier of speech is a very difficult one to 
pass in dealings between employer and employee. Again, 


the giving and receiving of orders for the daily work are 
more surely carried out if both foreman and workmen 
speak a common tongue. Signs and motions will accom- 
plish much, but at an expense of energy and with a lack 
of sureness that can only be overcome when one language 
is used and understood. Instructions as to personal safety 
cannot be given by signs alone, but must be transmitted 
by speech. Thus, a non-English-speaking workman repre- 
sents a greater industrial hazard than the one who knows 
the language of the country in which he works. 

A very practical and paying ideal to set before the in- 
dustrial educators of this country is this Americanization 
of our foreign workmen. May it be taken up with the 


earnestness that it deserves! 


98 


Value to the Executive of a 
MNnowledge of Details 


Giood management, like good engineering, consists in 
the correct adjustment of an infinite number of details. 
The apprentice in the industrial field often fails to realize 
that this is the fundamental principle of management. 
The best manager is the one who is capable of passing 
experienced judgment on any one of the infinite details 
of his business. 

The man who sits in the high places and is alleged to 
be entirely spared the innumerable small decisions which 
make up life’s business for most workers appeals strongly 
te the imagination. Such men are generally portrayed 
with the emphasis on their large achievements and the 
assertion that small work is not for them. As a matter 
of fact, the type as drawn is nonexistent in the industrial 
world. There is probably no man of large affairs who is 
not called on every day to put his mind on something that 
is a detail—some piece of mental work that can, perhaps, 
the next time it arises be done equally well by a subordi- 
nate. 

If there is any one thing that reveals the true ca- 
pacity of the large executive it is his ability to recognize 
immediately an important detail and to pass sound judg- 
ment on it promptly. But this ability to judge quickly 
and soundly comes only from experience acquired perhaps 
years befores Once a man has reached the executive 
stage he has less opportunity for acquiring such exper- 
ience than during his apprenticeship as a subordinate. 
Attention to details in early life is the road to the more 
responsible managerial positions later on, because details 


make up the whole. 

Concentration on details becomes pernicious only when 
practiced to the exclusion of the larger view and of the 
bigger problem. 
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Some minds have a greater capacity for minutie than 
others. For every mind there is a saturation point beyond 
which further absorption clogs the imagination. This 
point every man must find for himself. If he tries to 
crowd his retentive faculties beyond that point, he be- 
comes wholly a subordinate worker. He then shuts him- 
self out of the more interesting and more useful work of 
directing the activities of others. But most young men 
hecome impatient of the small things long before they 
reach this saturation point. They are inclined to think 
that because the manager apparently always has a clear 
desk he is the manager solely because of his ability to 
avoid the petty concerns that make up their own work. 
The fact usually is that the manager arrived at his posi- 
tion because he learned and remembered details during his 
subordinate apprenticeship. 

To claim that a knowledge of details is nonessential to 
the administrator is as reasonable as it is to claim that 
Shakespeare with a meager vocabulary could have dore 
his work equally well. 
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Oxyacetylene Welding in 
1914 and 1915 

“Most of the work so far done with the oxyacetylene 
welding torch has been on repairs, and while descrip- 
tions have appeared from time to time in the mechanical 
journals of repair work, they represent isolated cases, 
and not complete repair-work practice, so this treatise 
will fill a gap in existing mechanical literature.” This 
quotation shows how a contemporary views the practice 
of oxyacetylene welding at the end of the year 1915. In 
its opinion most of the work so far done with the oxy- 
acetylene welding torch has been on repairs. 

Now for a fact or two. In 1913 we realized that 
flame welding had gone far beyond its early applications 
to repair work and had already become an important man- 
ufacturing process. Acting on this realization, the Amer- 
ican Machinist during 1914 presented to its readers 58 
pages of information, drawn from more than 50 shops, on 
apparatus, methods, fixtures, times of productions and 
costs in manufacturing machine and other parts by flame 
welding. This is the pioneer technical literature on this 
subject and discloses to the careful reader the extent of 
the use of flame welding in manufacturing. 

Lest anyone be misled, it is wise to emphasize again 
the fact that as a manufacturing process oxyacetylene 
welding “has arrived.” 
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The Value of Obstacles 

Sometimes success is detrimental when it comes too 
easily. Those who happen by lucky chance to fall upon 
methods of doing things that are nearly right are not 
likely to bother with searching for the best as long as 
the nearly right answers. 

An illustration of this is called to mind by recent 
researches on the subject of worm gearing, to which pre- 
vious reference has been made in these columns. Here 
was a problem that was troublesome from the start, with 
the result that the minutest details of worm-drive opera- 
tion have been subjected to careful study. Who knows 
but that the same advantages of maintaining an oil 
film applied to spur gears would not appreciably pro 
long the life of these gears! 
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Wide-Face Ring-Wheel Grinder 

The machine shown is the latest addition to the line 
made by Charles H. Besly & Co., Chicago, Ill, and in 
general is similar to their single-spindle lever-feed disk 
grinder. 

In this machine one end of the spindle is equipped with 
a pressed-steel chuck holding a wide-face vitrified rin 
wheel for roughing off scale and excess stock. This grind 
ing wheel has an 8- to 10-in. width of grinding face, so 
that work may be allowed to “float” on this broad face, 
grinding in the same way as is usually done on the steel 
With this 


type of wheel not only is greater production claimed, as a 


disk wheels covered with cloth abrasive disks. 


result of the greater number of cutting points in action, 
but the chucking time is saved. 

The opposite end of the spindle is provided with the 
usual disk up with cloth-back abrasive 
disks for finish grinding. 

The chuck body is of pressed steel and is double-riveted 


steel wheel set 


is such 


; 


to a cast-iron center, the construction of which 

















WIDE-FACE RING-WHEEL GRINDER 


that the spindle bearing projects into the chuck, thereby 
minimizing overhang. The chuck body is drilled and 
tapped from the back to receive headless threaded plugs 
for balancing. The grinding wheel is held in the chuck 
by pressure over its periphery. This pressure is applied 
by means of a wrought-steel tapered clamp ring passing 
around the grinding wheel. This ring is drawn into the 
tapered chuck body by means of clamp screws operated 
from the back of the chuck body. A suitable steel plate 
is provided to fit the center hole of the grinding wheel 
and guard the heads of the screws which hold the chuck 
on the grinder spindle; so there are no external projec- 
tions. This is designed to make the chuck especially 
safe. As the grinding wheel wears away, it may be set 
out in the chuck by means of laminated-wood plates 
supplied with the chuck. 

The machine is built in two sizes—one carrying a vitri- 
fied wheel 24 in diameter, 8-in. hole and face 


in. 8-in. 
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Ith, and the other a whe ) in. in diameter, 10-in 


le and 10-in. face width. 


ho 

The grinder workholder rests loosely on three studs 
projecting from the face of the angle plate. The work is 
ocated and supported on this three-point bearing by 
means of four studs projecting from the angle plate. 

The geared lever-feed work table used gives the oper 
itor a leverage of 20 to 1; so that with a very slight pres 
sure of his hand the work is forced against the grinding 
to 


wheel with sufficient pressure secure Maximum grin 


Ing action. 


Electric Tempering Furnace 


In the electric tempering oven shown any desired tem 


perature, from that of the room to 800 deg. F., can be 


obtained. In the upper range of temperatures, from 
700 to 800 deg. F.—at which it is claimed the most 


be 


tools—the electric furnace offers 


effective tempering can done on certain classes ol 


a solution in overcoml 


the difficulty of the oil-temper neg process, which is hand 
capped by the lower flash point of the oils. 

The temperature control is by means of controlli: 
rheostat, and oven temperature may be held at any desired 


T! 
} 
if 


and 


degree indefinitely by manipulation of the rheostat. 


heating units are placed at the bottom of the oven 


run in parallel rows from the front to the back, so that 

















ELECTRIC TEMPERING FURNACE 


every part of the oven receives uniform heat, thus result- 
ing in uniform drawing of temper. The oven is provided 
with a 4-in. heat-retaining wall, and when the oven is at 
maximum temperature (800 deg. F.), the of 
the oven is cool to the touch and practically no heat is 
radiated, making the in fuel 
sumption. 

This type of oven is made in a number of stock sizes 
by the Heco Manufacturing Co., Boston, Mass. 


exterior 


ovens economical con 
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Tool and Cutter Grinder 


The construction and operation of the cutter grinder 
shown will be clear from the illustration. In its design 
a wide range of application was one of the chief aims. 

All of the attachments are graudated to permit accurate 


swiveling and tilting of the work. The head has an in- 

















CUTTER GRINDER OF WIDE RANGE 


and-out adjustment and the table has a vertical travel. 
Taper-shank mandrels carry the different grinding wheels, 
and the swinging or swivel sleeves which hold the work 
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The machine occupies a floor space of 314x1 ft. 8 in. 
and is 3% ft. high. It is a recent development of Kane 
& Roach, Syracuse, N. Y. 

% 


Heavy-Duty 16-In. Engine and 
Turret Lathes 


The two machines shown consist of a 16-in. quick- 
change and a turret lathe, the latter being a modification 
of the first. These machines are built by the Oliver Ma- 
chinery Co., Grand Rapids, Mich. They are made with 
ample power and are rigid enough for heavy cuts and fast 
speeds. All parts are jig-machined and fitted to templets, 
insuring interchangeability. The bearings are either 
bronze or babbitt. 

The headstock is of the three-step, double-back gear 
type. The spindle is large in diameter, with long bearings 
lubricated by means of felt wipers feeding through large 
pockets. The cone pulley is designed to carry a large 
supply of oil in a central reservoir. The drive pinions 
for the back gears are one solid forging made of special 
high-carbon steel, keyed and pressed into the cone pulley 
and reinforced with three fillister-head screws. A _ re- 
placeable bronze bushing gives the proper bearing for the 
spindle in these gears. Thrust is taken against the front 
end of the rear bearing housings on a hardened and 
ground steel collar. 

The bed is unusually deep and strong and is reinforced 
with heavy box cross-sections. The supporting columns 
are so placed as to allow no overhang of the ends of the 

















FIG. 1. HEAVY-DUTY 
are made to fit bushings for the various forms of straight 
or taper shanks on the cutters or mandrels. The swivel 
head, which is made to hold the work-holding bushings, 1s 
a regular part of the equipment, as is also the coynter- 
shaft. The cone pulley provides two changes of speeds. 


QUICK-CHANGE 


16-IN. ENGINE LATHE 
bed, and they are made wide so as to shorten the span of 
the bed between them. 

In the quick-change type the cross and compound slides 
are both provided with taper gibs to take up wear, and 
both screws for the slide are graduated to read to 0.001 
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in. The apron is cast in one piece, giving double bearings 
to all gears. The apron nut is of brass and is of the 
double-sliding type, actuated by a cam so as to make it 
impossible to engage the screw and feed at the same time. 
The friction feed has a large gripping surface, which gives 
plenty of power. The apron has eccentric bushings for 
adjusting the gear with the rack to provide for wear. The 
lead screw is 114 in. in diameter. The tailstock spindle 
is of the same material as the headstock spindle, being 
made of special high-carbon steel accurately ground. The 
tailstock clamp consists of a single heavy casting extending 
the whole length of the tailstock and secured by two bolts 
placed diagonally. The tailstock sleeve is not split, but 
the spindle is locked by means of a clamping lever acting 
on double nuts machined to fit perfectly to the spindle. 

The gear box is very compact and requires but two 
levers to obtain the 32 threads, ranging from 3 to 46 
per inch. There are 32 feeds, ranging from 0.0076 to 
0.111 in. per revolution of the spindle. All gears and 
shafts in the gear box are lubricated from two oil cups, 
and there is not a large number of oil holes to clog up. 
Gears are all of steel and accurately cut. All shafts are 
bronze-bushed. The box itself is so arranged that the 
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0.015 and 0.018 in. per revolution of spindle. To change 
to hand feed it is only necessary to trip the power-feed 
lever by dropping the worm out of mesh with the worm 
gear. The turret is large, the diameter across the flats 


being 12 in. 4 


The bore for the tool is 2 in., and on each 
face four holes are tapped to secure special holders if de 
sired. The turret head revolves on a large stud, fitting 
it so accurately that it is not necessary to clamp the tur- 
The turret is 
The locking plunger is of tool 


ret except for very heavy work. revolved 
in the usual manner. 
steel, kept in line by taper gibs and seats in a hardened- 
steel ring underneath the turret. The feed shaft is key 
wayed for 30 in. from the end, making it possible to 
move the whole turret mechanism up close to the head 
stock if desired. This machine is especially desirable 
for shell work, the includes 
double-friction countershaft, pump, piping, flexible hose, 
steel chip and drain pan, center bushing and knock-out 
plug and one No. 4 Morse taper center, together with all 
No 


unless specially ordered. 


and regular equipment 


necessary wrenches. chuck is included, however. 


The general specifications for both types ol lathes are 


as follows: Length of bed, 2 tt. 2 m.: width, 15 in.: 

















FIG. 2. HEAVY-DUTY 
part that projects beyond the front of the bed is reduced 
to a minimum. 

The regular equipment of the quick-change lathe in- 
cludes double-friction countershaft, tool post, 7-in. face- 
plate, center bushing and knock-out plug, pump, piping 
and flexible hose, steel chip pan, two No. 4 Morse taper 
centers and necessary wrenches. The pressed-steel pan is 
arranged to drain to a cast-iron pot which is connected 
to a rotary pump. A copper screen prevents chips being 
drawn into the pump. The pump is directly connected 
to the spindle, assuring ample flow. 

In the turret type the tailstock, change-gear box, apron 
and saddle are omitted and the turret base, slide and tur- 
ret are placed on the bed. A cross-slide, with tool posts 
front and back, is also provided, though not shown in 
the cut. By means of suitable gearing the turret is con- 
nected positively to the spindle and may be operated by 
power feed if desired. Change gears supplied with the 
machine thus equipped allow four feeds—0.010, 0.012, 


TURRET-TYPE 


16-IN. LATHE 


depth, 13 in.; rear bearing, 334 in. long by 2% in. 
diameter ; front spindle bearing, 5 in. long by 3 in. diam 
814 and 1014 in.; cone belt, 
334 in. wide; spindle-nose diameter, 2%4 in. and 2 In. 
long, with five threads; center sizes, No. 4 Morse taper; 
back-gear ratio, 2.9 to 1 and 9.02 to 1; spindle speeds, 
171% in.; hole 


eter: drive-cone diameters, 7, 


>= 


14 to 335 r.p.m.; swing over shears, 
through spindle, 1,4; in. 

Special specifications for the quick-change machine 
are: Swing over carriage, 101% in.; length of saddle on 


shears, 2414 in.; saddle, 7 in. wide at bridge; taper at- 
tachment, taper per foot, 4 in., and will turn taper 24 in. 
long; cross-slide travel, 14 in.; feeds, 32, ranging from 
9 to 132; compound-rest travel, 37% in.; size of tools, 


34x14 in. 

The special specifications for turret type are: Across 
flats, 12 in.; height of turret, 514 in.; bore, 2 in.; height 
from top slide to center of holes, 25g in.; length of auto- 
matic feed, 12 in.; turret ways, 24 in. long; turret bed 








PSs AMERICAN 


slide, width of lathe bed, 1514 in.; length of turret slide, 
30 in. 

These machines all weigh about the same, which 1s 
3.300 lb. net or about 3,700 |b. boxed for export. 


hee 


High-Speed Manufacturing 
Radial Drilling Machine 
The machine shown is the latest addition to the line 
made by the Fosdick Machine Tool Co., Cincinnati, Ohio, 
and in general is similar to the company’s regular heavy- 
these columns. 


duty radials previously described in 


The machine is built in two sizes, having 2- and 21-ft. 
arms. 

The unusually wide range furnishes forty-eight rates 
of drilling, correct for ;s-in. carbon to 244-in. high-speed 
drills, in iron or steel, and for boring up to 5 in., all with 
only one speed at the pulley. A metal plate on the arm 
girdle for high-speed drilling corresponds to the indexes 
on the head and on the speed box. 

The bushings are of special phosphor bronze. 
under severe duty are of steel forgings, hardened where 
necessary. Where the speed is high or the duty light, cast 
iron or bronze of extra-wide face, and of course pitch, is 
The spindle and principal driving shafts are of 


Gears 


used. 
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MANUFACTURING RADIAL DRILLING MACHINE 


hammered steel, and the column, spindle and arm-elevat- 
ing thrusts are taken on ball bearings. 

The 2-ft. machine will drill to the center of a 48-in. 
circle at the base, which has a working surface of 26x31 
in. The 2%-ft. machine drills to the center of 60 in. 
and has a base-working surface of 28x36 in. Other 
principal dimensions common to both machines are: Base 
to spindle, 51 in.; spindle traverse, 12 in.; least diameter 
of spindle, 14% in.; spindle bore, Morse taper No. 4. The 
net weights of the machines are 2,900 and 3,200 lb. re- 
spectively. 

As in the heavy-duty radials, the interchangeable 
drive has been adopted. The cone-driven machine may 
be changed to speed-box drive, or vice versa, or a constant- 
or variable-speed motor may be added at any time. 
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Shell Undercutting and 
Waving Lathe 


The machine shown was especially designed for ma 
chining the rifling band seat on projectiles. 

The shell is held in a hardened and ground tool-steel 
contracting collet, which is mounted in the front end of a 
substantial hollow spindle. Both journals run in split 
bronze bushings mounted in the headstock casing and 

















UNDERCUTTING AND WAVING LATHE 


SHELL BAND SEATS 


SINGLE-PULLEY 
FOR MACHINING 


caps. The contraction of the collet chuck is accom- 
plished by means of a lever on the outside of the headstock 
casing. The drive is from a 12x4-in. pulley. Mounted 
on the shaft driven by this pulley is a steel pinion driving 
a wide-toothed cast-iron gear mounted on the spindle. 
The ratio of these gears is 3:1. The spindle therefore 
makes one revolution for three of the pulley. 

The machine is arranged to carry four forming tools. 
Two on the back of the saddle cut the right and left 
sides of the undercut. The tool on the front of the ma- 
chine is the reciprocating, or waving, tool. This tool gets 
a positive reciprocation from every revolution of the cam, 
which is driven direct from the driving-pulley shaft. 
The ratio of this shaft to the work-holding spindle being 
3:1, the waving tool therefore makes three waves to one 
revolution of the work. 

The waving tool is fed into the work by means of a 
handwheel and screw. On the handwheel is a gear which 
meshes with another gear on another screw, which feeds 
the undercutting tools on the rear of the saddle into the 
work. 

The waving tool and undercutting tools feed into the 
work simultaneously. The mec anism is so arranged 
that either the waving tool or thy undercutting tools may 
be fed into the work independently of each other. An- 
other tool feeding upward in the center of the saddle will 
cut the radius on the end of the shell and when necessary 
also the cartridge-case groove. When the vertical-acting 
slide carrying the cartridge-case groove and radius tools 
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is used, a simple mechanism advances this tool into the 
work simultaneously with the other tools. 

The undercutting tools are so arranged that they will 
cut uniform or different angles on both sides or a com- 
bination of straight on one side and angle on the other. 
Angles may vary from the straight to 45 deg. 

In setting up, the operator adjusts the tools on the rear 
undercutting slides first. This is accomplished by releas- 
ing the nut on the front or wave-cutting slide screw. 
This then enables the operator to set the undercutting 
tools only. The tools are first adjusted in their independ- 
ent positions, so that they cut a uniform diameter and 
feed to the proper gage depth. Leaving them in this 
position, the angle cam under the rear slide is adjusted 
by means of the small square-head screw in front of the 
rear bottom slide, spreading the undercutting tools apart 
until the desired width is obtained. This being accom- 
plished, the release nut on the screw operating the rear 
slide is loosened and the nut on the screw operating the 
reciprocating front slide is tightened, and the wave-cut- 
ting tool is fed into the work. The position in relation 
to the sides of the slot is obtained first by means of the 
lateral adjustment provided by the split bearing holding 
the cutter. 

When the proper depth to match the cut made by the 
rear or undercutting tools has been reached, the nut 
binding the gear on the rear slide is tightened, and both 
front and rear slides will then recede or advance together. 
The fixed stop is then set in this position, or the work 
may be fed into an indicating-pointer position inscribed 
on the face of the handwheel. 

The machine shown has a maximum chuck capacity of 
31% in. The drive pulley is 12x4 in. The floor space of 
the machine is 5 ft. 5 in. by 3 ft. 8 in. It weighs 1,900 
lb. The machine is a recent product of the Thurlow 
Steel Works, Chester, Penn., and is made in capacities 
up to 6 in. 


») 
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Stellite Boring Tool Holder 


In the illustration is shown a tool holder specially 
designed for stellite boring tools. 

The holder is made to hold a 6-in. length of square 
stellite with not over 1 in. waste, and is supported on 


—— \ 





TOOL HOLDER FOR STELLITE BORING TOOL 


the bottom and at the back to obtain the rigidity required 
for tools of this kind. By turning the holder one-quarter 
iurn the tool is either a right- or left-hand tool, with 
‘learance and side slope either way. The stellite cutter 
is held in the holder with hollow setscrews, giving the 
holder proper support in the tool post. This holder is a 
‘ate addition to the line made by the Ready Tool Co., 
Bridgeport, Conn. 
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Baxter D. Whitney 


Baxter D. Whitney, the veteran manufacturer of wood 
working machinery, died on Oct. 17, in his home in Winchen 
don, Mass 

Mr. Whitney's career as a machinery builder is measured 
by a period of about eighty vears, which is due to the fact t} 
he burned the candle at both ends of his lfe—not or 
remaining late at the business but beginning early. Most 
boys do begin early, after a fas} ion, but few accomplish the 
really valuable results that he did in his tender years 

Baxter D. Whitney was born in 1817, in Winchendon, 
where his father owned a woolen mill His formal education 
was received at that place, at Hancock, N. H., and at Fitch 
burg, Mass., but the training that really developed him seems 
to have been that which he received in his father’s factor 
At the age of ten he constructed a sawmill run by wate 
power, which, while merely a boy's effort, was prophetic of 
the line which his activities later followed. It was only a 
short time after this, however, that he began to do practical 
work, for when only thirteen years old he was qualified to go 
to Worcester and help build some looms for his father. 

At sixteen he constructed an 18-in. by 6-ft. engine lathe, 
designing and making the patterns and machining the cast 
ings. It had a large wormwheel feed and a V-bed which 
he milled with a special fixture comprising wooden beams laid 





r 











BAXTER D. WHITNEY 


on the floor. That lathe is still in existence and was shown 
in the “American Machinist,” Vol. 31, p. 317, as was also an old 
screw-cutting lathe of his with 1,483 gear combinations. 

In a corner of his father’s factory young Whitney began the 
construction of machinery for making tubs and pails 
Twenty-nine men, including himself, were on his payroll in 
December, 1836. In 1837, at the age of twenty, he built six- 
teen looms for cashmere. Later he turned out two or three 
steam jigs. When he had decided to build a plant for himself 
he found that the water-power site that he wanted was likely 
to be purchased by someone else, and stole a march on the 
prospective buyer by surveying the ground under cover of 
an impending snowstorm that would conceal his tracks. His 
new foundry and machine shop were started in 1845, the pres- 
ent dam being the one then built. It took six weeks to con- 
struct the first Whitney wood-planing machine, which was 
finished in 1846 and is still extant It was not the first cylin 
der planer ever made, but is claimed to be the first practical 
success. He introduced certain improvements—for instance, 
adjusting the feed rolls so as to avoid chipping the ends of 
the lumber. This machine was sold to Murdock & Fairbank, 
of his own town. At that time there was no railroad into 
Winchendon and his supplies were teamed from Boston 

Other woodworking machines followed—a scraping ma- 
chine appearing in 1857 and a shaper and the famous Whitney 
gage lathe about the same time. During the war between 
the states so many of his men joined the army that he came 
near closing his shop, but an influx of orders incited him to 
fresh efforts. During that period he was busy making gun- 
stock machinery. 
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Mr. Whitney received medals for his machines at various 
exhibitions—at Paris in 1867, Vienna in 1873 and Philadelphia 
in 1876, and on subsequent occasions he was shocked to find 
that other builders exhibited at Vienna imitations of those 
shown at Paris. 

How the works of Baxter D. Whitney & Son (William M. 
Whitney) have spread out and flourished and the various 
kinds of machines they have turned out we need not stop 
to consider in detail. Mr. Whitney believed in using the best 
tools he could get. The first radial drilling machine brought 
into the country was bought from Whitworth by him in 
1867. He did things well himself and insisted that others 
should do the same. His character was forceful and self- 
reliant, his memory keen. An illustration of his energy is 
the vim with which, when over ninety years old, he declined 
the arm offered by a visitor in inspecting his shop. While 
having admittedly relinquished to his son the active manage- 
ment of the plant, he still came down there almost daily. 

In the passing of Baxter D. Whitney one of the few sur- 
viving notable characters of the early American machinery- 
building epoch has been removed. 


* 
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Ernst Schiess 


Ernst Schiess, a prominent figure in the machine-tool- 
building industry of Germany, and best known in this country 
through his company’s development of exceptionally large 
and heavy machine tools, died on Sept. 9 at his country place 
at Erkrath near Diisseldorf, at the age of 75. Mr. Schiess 
was born in Magnerburg, Sept. 14, 1840, the youngest of a 
large family. Until 18 he attended school in his home city 
and then, after working in a machine shop, studied three 
years at the Hannover Technical College and at Karlsruhe and 
Zurich, specializing in mechanical engineering. Business 
conditions being poor, he worked as locomotive fireman and 
in several machine works, and then went to Belgium and on 
to England. In Manchester he found occupation first with a 
civil engineer, then in a shop making presses, hammers and 
machine tools. 

In 1865 he returned to Diisseldorf, where he took advan- 
tage of an opportunity to purchase a small machine shop 
that had been on the decline. Although his father advised 
against it, Schiess made the purchase and on Jan. 1, 1866, 





ERNST SCHIESS 


opened his plant with half a dozen workmen. The enterprise 
grew until nine years ago it was converted into a stock 
company employing over 1,000 men. Its product enjoys a 
world-wide reputation. 

Some steps in the progress of the enterprise, through its 
early difficulties, are worth study. At first the shop, lacking 
a regular line of production, had to content itself with much 
jobbing. 3ollers, “locomotives” and small one- and two- 
cylinder steam engines for shop driving soon proved suc- 
cessful lines of manufacture. After the disturbance of the 
war of 1866 Schiess entered the field of machine-tool manu- 
facture and the shop was soon able to devote itself exclu- 
sively to this field, and even had to be enlarged to meet the 
demands. In this line of development the shop has continued, 
and except for the interruption of the Franco-Prussian War 
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in 1870, its growth and progress have been continuous. It 
was a pioneer in many departments of machine-tool construc- 
tion, especially in very large and heavy tools. 

Schiess was one of the founders of the Association of 
German Machine-Tool Manufacturers and was chairman up to 
the time of his death. He was prominent in many other civic 
and industrial activities. 





CATALOGS WANTED 


ONAN COUOED ION ma rne eununre 








Catalogs, complete specificaticns and prices of machine 
tools and small tools are wanted for the Chinese market. Ad- 
dress Frank A. Foster, Tientsin, China. 

The Herberts Machinery and Supply Co., 900-6 South Los 
Angeles St., Los Angeles, Calif., recently organized, would 
ee glad to receive catalogs from manufacturers for their 

es. 

Catalogs, price lists, pamphlets, etc., on machines, tools, 
instruments, all kinds of shop implements and materials, such 
as steel, forgings, castings, etc., are solicited by a large 
up-to-date, rapidly developing manufacturing concern in 
Russia. Would like two copies mailed to the Petrograd 
Metalworks Co., Polustrovo Quay, Petrograd, and one copy 
to Mr. Alexander J. Loguin, M. E., American Representative, 
Hotel Schenley, Pittsburgh, Penn. 





BUSINESS ITEMS 











Post Van der Burg & Co., Rotterdam, Holland, importers 
of machine tools, etc., has opened a New York office at 44 
Whitehall St. 

The International Oxygen Company is erecting an oxygen 
and hydrogen generating plant at Verona, Penn. (Pittsburgh 
district) for the accommodation of its customers in that 
vicinity. Philip J. Kroll will be manager of this branch. 

The Van Dorn & Dutton Co. and The Van Dorn Electric 
Tool Co., Cleveland, Ohio, have acquired a new site on Wood- 
hill Road, between Kinsman and Buckeye Road and will 
shortly begin the erection of new plants which will more 
than double the capacity of their present factories. 





FORTHCOMING MEETINGS 











National Machine Tool Builders’ Association. Annual meet- 
ing, Oct. 28-29, New York, N. Y., Hotel Astor. Charles E. 
Hildreth, general manager, Worcester, Mass. 


Electric Power Club. Annual meeting, Nov. 8-10, Hot 
Springs, Va., Homestead Hotel. C. H. Roth, secretary, 1410 W. 
Adams S8t., Chicago, II11. 


American Society of Mechanical Engineers. Annual meet- 
ing, Dec. 7-10, New York, N. Y. Calvin W. Rice, secretary, 239 
West 39th St., New York, N. Y. 


The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West Thirty- 
ninth St., New York City. 

American Society of Mechanical Engineers. Monthly 
meeteing first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month, Young's Hotel. 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month. A. Brooks, secre- 
tary, Brown University, Providence, R. 


New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 


Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen. Monthly meet- 
ing, last Thursday. Secretary, R. H. Barnes, Taylor Instru- 
ment Companies, Rochester, N. Y 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
mong Howard Evans, secretary, Pier 45 North, Philadelphia, 
enn, 

Technical League of America. Regular meeting third 
Friday of each month. Walter L. Smyth, secretary, 74 Cort- 
landt St., New York, N. Y. 
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; i in all the leading districts 
is clearly discernable and prices in Chicago and Birmingham 


PIG TRON—Increased activity 
have advanced 50c. per ton. Each week the number of inqui- 
ries are increasing and manufactures are well able to main- 
tain the present figures. In New York, the buying has not 





been so heavy but the volume of business is steady. Quota- 
tions were current as follows at the points and dates in- 
dicated: 
Oct. 22, Sept. 24, | -Oct. 22, 
1915 1915 1914 
No. 2 Southern Foundry, Birmingham $12.00 $11.50 $10.00 
No. 2X Northern Foundry, New som. 16.25 16.25 | 14. 50 
No. 2 Northern ade heemeepeun 14.75 14.50 13.50 
Bessemer, Pittsburgh. . ; 16.95 16.95 14.90 
Basic, Pittsburgh péamnnes paca 15.95 15.95 13.90 
METALS—The production of copper greatly exceeds the 
consumption and domestic demands are light. Electrolytic 
and Lake are both quoted at 18c. per lb., the former for 30 


days delivered and the latter cash f.o.b. New York. Buying of 
tin has been more steady and the advance to 33.50c. holds firm. 
Lead is stronger and higher at 4.75c. Spelter is dull and quiet 





at l4c. 
MISCELLANEOUS METALS—NEW YORK 
Oct. 22, | Sept. 24, | Oct. 22, 
1915 1915 | 1914 
oe —Cents per pound—— 

Copper, electrolytic (carload lots). . .. 18. 00 18.00 11.50 
re ‘ <i 33.50 32.50 28.40 
OS eae eis 4.75 | 4.50 3.50 
Spelter........ : 14.00 14.00 4.85 
Conger sheets, base..... ; ‘ 23 .00 3.00 17.00 
Copper wire (carload lots) s 28 .00 | 28 .00 13.25 
Brass rods, hebeeee ey 26.25 26.25 12.75 
Brass pipe, base........ Sie 31.00 | 31.00 15.00 
Brass sheets......... ; 26.25 26.25 12.75 
Solder $ and 4} (case lots)....... 20.75 | 20.00 16.75 


OLD METALS—The demand is only fair and for some ma- 
terials, prices have declined. The following are the dealers 
purchasing prices in New York. Copper, heavy and crucible, 


l5c.; copper, heavy and wire, 14.75c.; copper, light and bot- 
toms, 1l3c.; brass, heavy, 10c.; brass, light, 8.25c.; heavy ma- 
chine composition, 11.75c.; No. 1 yellow rod brass turnings, 


10.75¢c.; No. 1 red brass or composition turnings, 10.50c.; lead, 


heavy, 3.50c.; lead, tea, 3.25c.; zine, scrap, 8c. 


MONEL METAL—The following are the prices per net Ib 
for hot rolled rounds and flats. For prices of square and 
hexagonal bars add 2c. to the corresponding size of the rounds 
(mill lengths 8 to 14 ft.): 


HOT ROLLED ROUNDS 


10,000 Lb. 2,000 Lb. 500 Lb. Less Than 
Size, In. and‘)ver andOver and Over 500 Lb. 
RS Oss oa we aeiind 28.75 29.75 30.25 31.25 
tet a 28.00 29.25 29.75 30.75 
Tit DE isvckaxeee 28.00 30.25 30.75 31.75 
DP detrsececeeun 30.75 31.25 31.50 32.50 
HOT ROLLED FLATS 
——Width in Inches——, 
Thickness, In % tol 1% to2% 2% to6 
SS as ee pee ora ee 33.00 32.00 ene 
0 gt gtringeaan ato asipacie psttee 32.00 31.00 30.00 
8 eee rer eee eee 30.00 29.00 


For cutting to any specified length not shorter than 1 ft 
add lc. per Ib. 


excellent demand continues and 
The quotations included be- 
and larger and for tees 3 


STEEL SHAPES—The 
prices have advanced $1 per ton. 
low are for angles 3 in. by \ in 
in. and larger. 





STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 





Oct. 22, | Sept. 24, | Oct. 22, 
1915 | 1915 1914 
——_————Cents per pound 
ND BE BB d cc ccc cccccess 2.10 208 | 1.85 
SE Te Es cccscncce 2.15 2 "10 | 1.90 
Machinery steel (bessemer) .. 2.05 2.00 1.85 


For sizes % 


CARRIAGE BOLTS—Demand has increased. 
list price: for 


by 6 in. and smaller 75% is discounted from 
larger and longer sizes 65% is allowed 


Prices--Materials and Supplies 
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STANDARD PIPE—During 
picked up considerable and demands were greater 
some time. Some jobbers may shade prices, but on 
lots f.o.b. Pittsburgh the following discounts prevail: 


business has 
than in 
carload 


the past week, 


Black Galvanized 

% to 2-in. steel, butt welded .......... 79% 63% ° 
2% to 6-in. steel lap welded 78% 62% % 
7 to 12-in. steel lap welded 76% 5S le ¢ 

At this rate prices are as follows 

—— -Cents—, -———Cents 

Diam- Galvan- Diam- Galvan- 
eter Black ized eter Black ized 
Ons 6464e0% 2.43 4.19 NE eo 6 te is 32.5 55.50 
rae 3.57 6.20 6-in 42.24 72.00 
OE eee 4.83 8.39 7-in.. 67.12 98.77 
1%-in 5.77 10.03 S-in 60.00 $1.03 
2-in. 7.77 12.55 9-in 82.80 1.43 
2%-in 12.87 21.93 10-in 98.99 1.70 
ad i 6a 2 16.83 28.68 ll-in $1.11 1.92 
4-in. 23.98 40.87 12-in 1.21 2.10 

COKE—Additional furnace coke contracting. Spot experi- 
ences sharp advance, giving operators somewhat higher views 
as to contracts. Production and shipments at new record for 
year. Demand for foundry coke is only fair. We quote: Spot 
and prompt furnace, $2.25@2.35; November-December, $2.25 
first half, $2.35@2.50: year 1916, $2.25@2.35; foundry: Spot, 
$2.30@2.60; contract, $2.40@2.60, per net ton at ovens. 

SHEETS—The demand is heavier for both black and gal 
vanized. However prices remain the same as a week ago. 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 





Oct. 22, Sept. 24, Oct. 22, 
1915 1915 | 1914 
——————Cents per pound _ 

No. 28 Black. . 2.75 | 2.70 2.70 
No. 26 Black. . 2.65 | 2.60 2.60 
Nos. 22 and 24 Black.. 2.60 2.55 2.55 
Nos. 18 and 20 Black.. 2.55 | 2.50 2.50 
en bs oo acc clog 2.45 2.40 2.45 
No. 14 Black.. 2.35 2.30 2.35 
No. 12 Black. 2.30 2.25 2.30 
No. 28 Galvanized 4.50 4.50 3.70 
No. 26 Galvanized 4.20 4.20 3.40 
No. 24 Galvanized 4.05 4.05 3.25 

ZINC SHEETS—In carload lots f.o.b. New York, the mar 
ket is firm at 18c. per Ib. 

ANTIMONY—tThe market has been given added strength 
due to increased foreign demand Chinese and Japanese 
brands are selling at 35c. per Ib. 

HIGH SPEED TOOL STEEL—On small sized rounds and 
flats, sales have been made at $2.25 per Ib. On large sizes 
dealers are able to secure $2.50 per Ib 

ALUMINUM—Supplies are still rather low. One important 
dealer in New York was asked 56c. per Ib. for ingots 

SEAMLESS DRAWN TUBING—A steady demand exists 
and the volume of business is considered good. The base price 
is 3lc. for brass and29.50c. for copper. For immediate stock 
shipment from warehouse 3c. is added to this price, which 
offers the following quotations 
Diam., In. Brass Copper Diam., In Brass Copper 

% .. 34.00 32.50 3% 35.50 33.50 
1 sere 34.00 32.50 4 36.50 34.50 
1% 34.00 32.50 4ty 38.50 36.50 
(rer 34.00 32.50 5 40.50 38.50 
2 34.00 32.50 6 41.50 39.50 
2% 34.00 32.50 7 43.50 41.50 
3 34.00 32.50 8 45.60 43.60 

MACHINE BOLTS—Manufacturers report a heavy amount 
of business and prices ave advanced, From New York 
warehouse, on sizes from % in by 4 in. and smaller, a dis 
count of 75 and 10% is allowed; for larger and longer sizes 
70 and 5%. 

WROUGHT WASHERS—Sales have increased and the quo 


tation raised. For 100 Ib. lots, from New York warehouse, 
4.75 off list price is asked. 

COLD-DRAWN STEEL SHAFTING—Dealers are able to 
maintain the same price because of the steady call for this 


material. To consumers fair-sized lots are selling at 47% off list 


price. 





NU Due to heavier demands, the price has increased, 
hot-pressed square nuts are now selling at $4.25 off list 
price. 
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If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section, 


If you cannot find just what you want, send us particulars, 


and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 
We have been advised that T, D. Cook & Co., 88 Boylston St., 
Boston, Mass., is building a four-story, 26x97-ft. garage and 
light manufacturing building. Noted Oct. 21. 

Plans have been prepared by Peabody & Stearns, Arch., 
53 State St., Boston, Mass., for a_ three-story, $2x250-ft. garage 
and service building for J. W. Maguire Co., 745 Boylston St., 
Boston. 

The contract has been awarded for a 
Smith, 113 Richdale Ave., Cambridge, Mass. 
$18,500. 

The Page-Storms Drop Forge Co., Chicopee, Mass., is build- 
ing a die house and drop forge. Noted Oct. 21. 

The William C. Atwater Co., 6 Bedford St., 
Mass., is building a one-story, 55x55-ft. garage. 
cost, $10,000. 

The contract has been awarded for the construction of a 
one-story, 100x100-ft. garage at Forest Hill, Mass. (Boston 
post office), for J. Lannin, Tremont Bldg., Boston. Esti- 
mated cost, $16,000. 

The Bickford Machine Co., Greenfield, Mass., will build an 
addition to its plant. 


garage for C. P. 
Estimated cost, 


Fall River, 
Estimated 


J. Valiliere, 


Bids are being received for a garage for F 
i Porter, 10 


Lynn, Mass. Estimated cost, $10,000. Byron E, 
Central Ave., Lynn, is Arch. 

The contract has been awarded for a two-story, 72x100-ft., 
brick garage for Nelson L. Elmer, Willow and Cross SBt., 
Springfield, Mass. H. L. Sprague is Arch. 

The contract has been awarded for an addition 
plant of George W. Prentiss & Co., manufacturer of 
Springfield, Mass. Estimated cost, $5,000. 

The Washburn Wire Co., Phillipsdale, R. I. (Providence 
post office), plans to build an addition to its plant. 

Plans have been prepared for a 188x300-ft. rolling mill and 
a 60x300-ft. wing for the Bristol Brass Co., Bristol, Conn. 
Noted Sept. 2. 

The New London Ship & Engine Co., Groton, Conn., has 
awarded the contract for the construction of a factory. 


to the 
wire, 


The contract has been awarded for a factory for the Union 
Mfg. Co., New Britain, Conn., manufacturer of chucks and 
castings 

MIDDLE ATLANTIC STATES 

The Curtis Aéroplane Co., Buffalo, N. Y., has awarded the 
contract for a three-story, 125x600-ft. addition to its plant. 
Noted Sept. 23. 

Arch., 47 


Bids are being received by E. W. Goldstein, 


Niagara St., Buffalo, N. Y., for a garage. 
Fire, Oct. 14, damaged the plant of the Niagara Brass Mfg. 
Co., 163-5 Adams St., Buffalo, N. Y. Loss, $10,000. 


The contract has been awarded for the construction of 
two-story, 40x100-ft. addition to the Davis Foundry Co., Horn- 
ell, N. Y. Noted Oct. 14. 


Bids are being received for a two-story, 98x109-ft. brick 
shop and garage on Quincy St., New York, N. Y. (Borough 
of Brooklyn), for the Edison Electric Illuminating Co., 12 
Willoughby St. Estimated cost, $40,000. 


The contract has been awarded for the construction of a 
four-story, 43x100-ft. garage at 146 West 100th St., New York, 
N. Y. (Borough of Manhattan), for Eugene Goll, Patchogue, 
= Ge 


The Department of Water, Gas & Electricity, New York, 
N. Y. (Borough of Richmond), plans to build a one-story gar- 
age and repair shop at Castleton and Jewett Ave. Estimated 
cost, $25,500. 


Simmons Bros., Richfield Springs, N. Y., will build a 
150-ft. garage. 

The H. H. Franklin Mfg. Co., Syracuse, N. Y., manufacturer 
of automobiles and cast works, plans to build an addition to 
its plant on West Marcellus St. Estimated cost, $175,000. 

Bids are being received by Stanton P. Lee, Arch., 55 Third 
St., Troy, N. Y., for a garage at Ferry and Congress St. for 
Michael Kennedy. Estimated cost, $20,000. Noted Oct. 14. 

The Eastern Tool & Mfg. Co., 74 Richmond St., Bloomfield, 
N. J., plans to build a factory at Bloomfield Ave. and Grove 
St. 


5x 


Plans are being prepared by Charles F. Long, Arch., 1 
Montgomery St., Jersey City, N. J., for a one-story, 75x115-ft. 
rarage. 

Osroe A. Clark, Newark, N. J., manufacturer of safety 
razor blades, plans to build an eight-story addition to his 
plant at New Jersey Railroad Ave. and East Kinney St 


Plainfield, N. J., will build a brass 
foundry for the manufacture of war munitions. 

_ The Franklin Corrugating Co., Franklin, Penn., recently 
incorporated, has taken over the sheet-metal manufacturing 
business of F. J. Pickard. A new plant will be constructed at 
Ninth and Buffalo St. 

O. H. Dietrich, Kutztown, Penn., has accquired a site on 
Main St. on which he will build a two-story brick garage to 
be occupied by the Park Motor Co. 

The Pittsburgh Tool & Steel Wire Co., plans to build a 
new addition to its plant at Monaca, Penn. 

Fire, Oct. 11, damaged the machine and pattern ay of 
Paxon & O'Neil, 527 North Third St., Philadelphia, Penn. oss 
unknown. P 

The contract has been awarded for the construction of a 
one-story garage on Locust St. near 41st St., Philadelphia, 
Penn., for Charles S. Sine. Estimated cost, $35,000. 

The contract will soon be awarded for the construction of 
a two-story, 100x150-ft. garage and storage building for the 
Painter-Dunn Co., Neville St., Pittsburgh, Penn. Estimated 
cost, $75,000. Noted Sept. 23. 

The Dietrich Motor Car Co., Reading, Penn., will construct 
a garage at 145 South Eighth St. 

George T. Purnell, Laurel, Del. will 
brick garage at Central Ave. and Front St. 

Plans are being prepared by John Freund, Arch. Balti- 
more, Md., for a three-story, 74x100-ft. garage on High St. 
for the City Baking Co. 

Bids are being received by Isaac Cole Jr., Title Bldg., 
Baltimore, Md., for a garage estimated to cost $25,000. 

Henry Hess, Witherspoon Bldg., Philadelphia, Penn., is or- 
ganizing a company to manufacture high-grade steel products. 
He proposes to build a plant on the water front at Baltimore, 
Md. 

Maryland Steel Co., Baltimore, Md., has awarded the con- 
tract for the construction of a 180x428-ft. machine shop. 

Bids are being received by H. W. Soper, 403 Sixth St., N. E., 
Washington, D. C., for a three-story, 109x150-ft. garage for 
Joseph J. Leary, 26th and M St. Estimated cost, $50,000. 
Noted Oct. 21 


The Vitaphone Co., 


build a 50x100-ft. 


SOUTHERN STATES 
The Wheeling Motor Car Co., Wheeling, W. Va., recently 
incorporated with $25,000, capital, will establish a factory for 
the manufacture of its specialty. G. M. Ford is interested. 
c. C. Shaw and Fred J. Cox will build a garage at Lexing- 
ton, N. C. 


The Illinois Central R.R. will build repair shop at Non- 
connah, Tenn. (Memphis post office). Estimated cost, $200,000. 


The Glasgow Motor Car Co., Glasgow, Ky., recently incor- 
porated with $15,000 capital will establish a factory for the 
manufacture of its specialty. W. F. Richardson is interested 


MIDDLE WEST 
The J. A. Oberhelman Foundry Co., Buck St., Cincinnati, 


Ohio, will build a 130x240-ft. foundry at Arlington and Spring 
Grove Ave., Camp Washington, Ohio (Cincinnati post office). 


The Pollock Steel Co., Carthage, Ohio (Cincinnati post of- 
fice) is building an addition to its plant. Estimated cost, 
$10,000. 


The Modern Foundry Co., Cincinnati, Ohio, will build an 
addition. Estimated cost, $10,000. 


The National Talking Machine Co., Cincinnati, Ohio, has 
leased premises at 915 Broadway, and will manufacture talk- 
ing machines. A. J. Swing, Pres. 


The American Steel & Wire Co., Cleveland, Ohio, will build 
two additions to its factory at Lakeside and East 53d St. 
Estimated cost, $10,000. 

The Art Metal Mfg. Co., Cleveland, Ohio, manufacturer of 
aluminum and electrical specialties, will build a factory on 
East 61st St. Robert Cochran, Pres. Estimated cost, $10,000. 


The Cleveland Electro Metals Co., Cleveland, Ohio, has 
awarded a contract for the construction of a two-story, 54x 


100-ft. and a one-story, 50x60-ft. foundry and one-story, 
warehouse at West 38th St. and Nickel Plate R.R. Noted 
Oct. 21. 

The Hudson Stuyvesant Motor Co., Cleveland, Ohio, has 


awarded a contract for the construction of a three-story auto- 
mobile sales and service building at Euclid Ave. and East 
20th St. Estimated cost, $60,000. 


The Packard Building Co., 215 Williamson Bldg., Cleveland, 
Ohio, has awarded a contract for the construction of a two- 


story automobile sales and service station at Prospect and 
East 55th St. Estimated cost, $125,000. 
The. Peerless Motor Car Co., East 93d and Quincy St., 


Soverane, Ohio, plans a five-story, 50x250-ft. addition to its 
plant 
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Stabilizing War Aeroplanes with 
Gyroscopic Control 


EDITORIAL CORRESPONDENCE 





SY NOPSIS—The unprecedented increase in the 
use of aéro planes as a result of the Kuropean war, 
as well as the kind of service to which they are 
subjected, makes the question of stability of utmost 
im portance é. With the Sperry Gyrost o pu stabilize r 
the pilot has little lo do after the nid hine is we ll 
in the air, and is left free to draw maps, use a qun 
low th is little de vice controls 


the aéro plane and how il is made are both of 


or drop explosives. 


interest. 





The basis of gyroscopic control for aéroplanes is the 
gyroscopic unit of four gyros nested in a cardan ring. 
These four gyros, 
working in con- 
with a 
force impressor 
system, maintain 
the ring in a per- 
fectly horizontal 
position 


nection 


regard- 
less of the move- 


ments of the aéro- 








plane. In other 
words, the aéro- 
plane moves 
around the gyro 


unit, and in do- 
ing so makes elec- 
trical 
which operates 
controls that 
bring the aéro- 
plane back to the 
same horizontal 
position as the 
stabilizing unit. 
By arranging this 


contact, 


unit so that the 
ring is horizontal 
when the aéro- 


plane is in the po- 
sition for normal 
flight, any devia- 
tion from that po- 
sition sets in mo- 
tion the 
which return it to 
that position. 
The 


mental contacts J 


forces 


two 


se (To 
and J, Fig. 1, are vo ms 
secured to the ring mountings, while the brushes shown 
hearing on these contacts are fastened to the frame of the 
aéroplane. In this way any motion of the aéroplane in 
one direction moves one brush over the contact segment, 
while a movement in the other direction moves the other 





GYRO-STABLIZER INSTALLATION IN 


brush. Should there be movements in both dire tions, both 
brushes would move in proportion to the aéroplane move- 
ment in either direction. 

Each segmental contact has a neutral section on which 
the brushes rest when the aéroplane is in normal position. 
No control movement takes place in this position, but a 
movement in any direction sets the correcting forces at 
work. ‘This unit carries two clinometers which show the 
exact relation in degrees of the aéroplane to the horizontal 
at all times. 

Klectric current for these gyros is supplied direct from 
the driving motor of the aéroplane by a small generator 
Fig. 2, 


by a small auxiliary motor if desired. 


mounted as shown in although it can be driven 
The speed is held 
constant by a spe- 
cial yovernihyg de- 
vice which 


gears 
up the generator 
at low motor speed 
and runs it by di 
rect drive at flying 


mm 
speeds, [his holds 


the voltage con- 
stant at 25 volts 
from the direct- 


current winding 
and 23 volts from 
the three-phase al- 
current 
section of the 
armature. The 
current is 
used for 


ternating - 





direct 
exciting 
the field windings 
of the alternating- 
current gener- 

actuat- 
magnetic 

the 
equip- 
ment and for vari 


ators, for 
ing the 
clutches in 


stabilizing 


ous other purposes 


about the aéro 
plane, such as the 
searchlight. The 
alternating = cur- 


rent drives the 


gyros. There is 
also a small stor- 
age battery of 3 
amp.-hr. at 20 
volts to 
ment the 
This normally floats on the generator line, but should 


supple- 


A CURTISS FLYING BOAT 


gyenera- 
tor. 
the generator for any other reason fail to supply current, 
the battery switches in to operate all the direct-current 
appliances on the aéroplane. An automatic cut-out switch 
prevents the battery discharging through the generator, 
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The navigation of the aéroplane is through the universal 
hand-control lever D, Fig. 1, altering the relation between 
the frame of the aéroplane and the plane of the stabilizing 
unit. This is done by controlling the brushes which bear 
on the segmental contacts of the gyroscopic unit by means 
of small wire cables. In starting a flight the hand-control 
lever is pulled back by the aviator and the segmental 























FIG. 2. GENERATOR MOUNTED ON A CURTISS MOTOR 

contacts are moved from the neutral to an active position. 
This completes the circuit to the magnetic cluteh in the 
servo-motor B and moves the elevating plane in the proper 
causes the machine to climb at that 


direction, which 

















FIG. 3. MODEL FOR TEACHING ACTION OF STABILIZER 
angle until the aviator places the hand control in its 
neutral position. ‘Then the stabilizer takes up the work 
of keeping it there. 

This is accomplished by what is known as the servo- 
motor, which supplies power for the operation of the 
aéroplane controls. It is operated by a six-bladed pro- 
peller shown at B, Fig 1, power being supplied by the air 
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resistance as the machine flies. The propeller blades 
are so arranged as to fly outward and change their pitch 
with an increase in the speed of the aéroplane, thus 
maintaining the speed of the motor constant. There are 
four magnetic clutches in the servo-motor, each pair 
controlling a drum which carries the wires running to 
the aéroplane controls. 

Another important the 
at C, which is virtually a single-pole, double-throw switch 


device is anemometer shown 














OF THE AEROPLANE 


ROTORS 


4. BALANCING ONE 
GYRO 


FIG. 


controlled by a fan. It is normally held in one position, 
so that as long as the speed is sufficient to maintain 
flight it does not act. 


MAKING AN AUTOMATIC LANDING 


Should the speed decrease as a result of the motor’s 
stopping or for some other reason, the switch is thrown to 
a safe angle and the machine volplanes to the earth. 





PUNCHES AND. DIES FOR GYRO 
ARMATURE DISKS 


FIG. 5. 


When sufficient speed is attained, the switch throws over 
and the segmental contacts bring the machine back to 
normal. In the case of a disabled motor this will bring 
the machine to land or water in a series of volplanes and 
make a good landing if the space is clear of obstructions. 

Aéroplanes now have very similar equipment to a 
steamship—a compass for direction, having a luminous 
dial for night use, and a small electric light for twilight, 
before it is dark enough to see the luminous markings. 
Then there is a dtift- indicator, which shows how much 
the aéroplane is being carried sideways by the wind. A 
telescope capable of being stabilized by gyroscopes at any 
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FIG. 6. GRINDING BALL RACES SPHERICAL 


desired angle relative to the horizontal has also been 
developed for military purposes. 

The arrangement of these instruments can be seen in 
Fig. 3, which illustrates a demonstration machine built 
for the instruction of students in the handling of this 
apparatus, the framework representing a Curtiss aéroplane 
the The 
framework is pivoted at the top and held in position by 
With 


motion, any movement of the control throws the frame- 


having the instruments in proper position. 


the four coil springs shown. the gyroscope in 
work out of equilibrium and shows how it is at once 
brought back at the action of the spirals. To avoid con- 


fusion the parts are lettered to correspond with Fig. 1. 
BALANCING THE Gyro Rotor 

One of these gvro units, which weighs about 3 Ib., is 

t in the balancing stand. Here it 

These support the 


IS SUS 


shown in Fig. 
pended by the two helical springs. 
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FIG. 7. GRINDING AN 
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end being fastened as shown. \ 
three-phase current is led in by the table, 
the field rotates at about 


speed it is easy to detect lack of balance: 


armature shaft, one 
as shown, and 
this 


and as the 


1Go0 Running at 


r.p.m. 


whole mass is free to seat its center ol revolution, the 


light side throws out and is easily detected. These ar 

















BORING HEAD FOR ALUMINUM GYRO 


ROTOR CASE 


FIG. 8 

















FIG. 9. COMPASS ROTOR COMPLETE WITH LAMINATIONS 


all carefully balanced before mounting in the gvroscopi 
unit, as they run 14,000 r.p.m. in the machine, 

The making of these units involves some very nice punch 
and die work, as can be seen in Fig. 5. The complete 
armature disk is punched at each stroke, the punches being 
shown at 1, B and (. The disks ), F and F show the 


order in which the punches are used, the latter being 
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reversed so as to be in the correct relative position with 
the die behind them. ‘The stripping plate is shown at G. 
This is an extremely accurate die and was made at very 
low cost. 

The ball races for the gyro units require grinding on 
the outside to secure absolute freedom of movement when 
in position. They are ground spherically on the small 
fixture shown in Fig. 6. The complete bearing is mounted 
at A on the fixture pivoted at B, which is swung in front 
of the grinding wheel by means of the handle C. 

Another grinding operation, on the gyroscopic compass 
instead of the stabilizer, is shown in Fig. 7. Here it is 
desired to gfind the curved pieces shown at B to a perfect 
are. This is done by mounting them on the fixture at A 
and bringing them in contact with the grinding wheel (. 
[It is a very simple device, but one which proves very 


effective in this work. 


BALANCING THE Compass Rotor 


In this connection it is interesting to note some of the 
methods used in making the gyroscopic compass, which 
is largely employed on battleships in order to avoid the 
errors due to magnetic influence on the regular type of 
compass. The gvro rotor case shown in Fig. 8 is a rather 
interesting Gisholt turret lathe job, as can be seen from 
the rough and finished castings. ‘The boring head is 
shown above, this being guided by the central pilot, while 
the inserted-cutter boring head finishes the inside of the 
case to the proper dimensions. ‘The bottom surface of 
the case is then finished with a broad facing tool. 

The rotor itself is shown in Fig. 9. It is approximately 
10 in. in diameter and is built up of laminations as can 
be seen from the inside. ‘This is the field or rotor and is 
mounted on ball bearings. The screws around the outer 
edge are used for balancing purposes, as will be seen later. 

The balancing of these rotors is extremely interesting, 


Fig. 10 showing a corner of the balancing department 
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with four of the balancing stands in operation, together 
with a number of rotors on the bench at the right waiting 
to be tested. This is done by suspending the rotor from 
the motor A, Fig. 11, by a flexible cable B and rotating 
it at a speed of about 4,600 r.p.m. 

Lack of balance is determined 
with the testing 


by the rotor spindle 


making contact pencil shown in the 

















FIG. 13. STROBOSCOPE FOR DETERMINING HIGH SPEEDS 
operator's hand, this marking the light side of the rotor, 
and balancing screws are placed in the holes around the 
outer edge until it runs perfectly. The balancing screws 


are made in varying lengths and are a tight fit in the 














FIG. 10. A CORNER OF THE ROTOR 
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tapped holes. The rotors weigh about 47 lb. and store up 


considerable energy at the high speed at which they run. 


Substantial brakes are provided to bring them to a stop 
when it is necessary to insert balancing screws. The 
handle B brings support under the rotor and raises it so 


that it can be easily uncoupled and taken out of the 


machine. After the rotors have been balanced they are 




















FIG. 14. COMPASS RINGS WITH CONTACTS 


Cases show n 


given a long running test in the in Fig. 12. 

They are first tested in the cases shown at the left, 
these being substantial frames which would effectively 
prevent damage in case of any unseen defect in the rotor. 
at r.p.m. 


at 


They are run in this position for 5 hr. 6,800 


in air and then for 2 hr. in a vacuum 12,000 r.p.m, 


MACHINIST reir 


tested a second tiny 


for 2 hr. in air and 1 hr. in vacuum at the same speeds 


After a second balancing they ar 


The third and final balancing is in vacuum at 
5.600 r.p.m. 


as before. 


READING THE Roror SPEED 


For determining the speed of these rotors in testing 
the very ingenious instrument known as the stroboscope 


(shown in Fig. 13) is used. A spiral mark is made on 

















FIG. 15. GOLD AND SILVER CONTACTS 


the side o1 periphery of the wheel, and while the strobo- 


held in one hand its perforated disk is revolved 


Ss ope Is 


by means of the gearing and handle shown. The observer 


looks through the outer row of holes at the revolving rotor. 


and when the spiral appears to be standing still the speed 


of the rotor can be read from the cut-meter or speedomet ! 


part of the instrument. This of course requires a litth 


practice, but becomes accurate in experienced hands 
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FIG. 12. RUNNING 


TEST OF GYRO ROTORS FOR 
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The gyroscopic compass contains many other interesting 
features, as can be seen from the portion shown in Fig. i4. 
The contacts, however, shown at A and in more detail in 
Fig. 15 are extremely interesting on account of their 
The blocks of 


square sections shown in the contacts above are of silver, 


liberal use of the more precious metals. 


while the dark portion in the right-hand contact is of 
sold. ‘The wheels or rollers in the lower contact blocks 


have a silver center and a gold outside. These metals 
have been adopted because of their freedom from oxidiza- 
tion when exposed to the action of salt air and extreme 
dampness for a considerable period, 


Milling om the Drill Press 
By W. E. Inisu 


To meet gas-stove specifications it is necessary that the 
handles of the stove cocks make just one quarter-revo- 
lution between full open and closed, and further that this 
quarter-revolution be so placed as to bring the handle 
directly in line with the length of the cock on open posi- 
tion and just 90 deg. on closed position. 

Positive stops are provided by milling in the body a 
notch of certain width and depth, so its sides will prevent 
the plug from moving too far, owing to the pin that is 
pressed into the latter striking them. 

The device for doing this work quickly and accurately 
en an ordinary small drill press is interesting on account 
of its unusual construction for locating and holding 
the work and for controlling the depth of the slot without 
any care being taken on the part of the operator. It con- 
sists of the end mill A, the centering plug B and the two 
guide forks C and D. 

The end mill is made with a taper shank to fit the drill 
press and is the only rotating part. It is of such a diame- 
ter as to make the amount cut out equal to just a quarter 
of the circumference of the body plus the thickness of the 
pin in the plug. This gives the plug just 90 deg. of rota- 
tion. Referring to the detail, it is seen that A is made 
in two parts. The working portion is of tool steel prop- 
crly tempered and is made with a screw shank and taper 
shoulder to screw into, and center with, the upper half. 
This arrangement allows the lower part to be removed at 
any time for sharpening or replacing, without affecting 
the rest of the attachment. Two flats are cut to provide 
holding for an open-end wrench. 

The centering plug B is made of tool steel with a taper 
turned and ground to fit the hole in the body, which has 
been finished in a previous operation. It is provided at 
its lower end with a small pilot to enter the bushing # 
in the plate F, which is bolted to the table of the drill 
The plug is further milled out along its length, 
as shown, so it may be placed in the correct relation with 


press. 


A to cut out the proper amount on the side of the body. 
Its upper part is provided with a shoulder and a small 
guide pin to center the spring @ which normally holds 
PB in the position shown, 

The forks C and D have shanks that extend into the 
studs H and J and are free to move up against springs 
They are held from coming out by setscrews fit- 
These grooves are cut so that the forks 


inside. 
ting into grooves. 
will come in contact with the work and bring it into cor- 
rect position as regards side alignments a little before B 
makes a tight fit on the taper in the body. 
ends are made wide at the bottom and tapering to a good 


Their lower 
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fit with the cock-body ends, which have been finished in 
a previous operation. 

The upper block K is made of cast iron and is provided 
with three setscrews which hold the attachment to the 
nonrotating sleeve of the press just above the thrust col- 
lar. The stiffening plate L is fitted with a small pin, 
not shown, which is properly placed to guide the spring ( 
at its upper end, but is not long enough to come in contact 
with the similar pin in B when in its extreme upper posi- 
tion. The plate / has a running fit with A. The stud 
J is threaded to receive two nuts L and M, which are of 
such a size as to overlap the shoulder on B and offer a 
stop to its upward travel. 

The plate F has two hooks N and O bolted to it in the 
positions shown. These are open on the front side and 
loosely fit around the ends of the hocly to hold it down 
when the plug B is withdrawn. They further offer 
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Bottom at C 


MILLING DEVICE FOR DRILLING 


the operator a stop for approximately placing the work. 
Care is taken to fit them loosely enough around the ends of 
the body so the forks and plug are free to make the final 
adjustment. The table of the press was drilled through 
so chips would not clog the bushing #. The counter- 
weight in the drill press was made heavy enough to a little 
more than hold the weight of the spindle and attachment. 

The operator places the body under the hooks close 
enough to position to allow the small end of B to enter 
the taper hole. He then brings the handle of the press 
down. This causes the attachment to descend with the 
spindle, so the plug enters the body and the forks come 
around the two ends. Next the plug reaches its extreme 
lower position, coming into place with the taper hole, and 
the pilot enters /, thus placing the body properly. Fur- 
ther motion down brings A into operation, cutting the 
slot, P moving down with the attachment till M comes 
against B, thus stopping further travel. The operator 
then lets loose the handle and the attachment returns, 
while the hooks prevent the work from following. 

When it becomes necessary to sharpen A, thus shorten- 
ing it, LZ and M are adjusted correspondingly until the 
correct results are again obtained. 
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The Field of the Engine Lathe in 
the Small Shop--II 


By Joun H. Van DEVENTER 





SYNOPSIS 
extremely particular about buying a machine and 
then not properly caring for it afterward. This 
article deals with the question of the spring of 
lathe beds and illustrates methods by which they 
may be lined up and tested. 


There Ls sone tire onsistenc U in be ing 


nary 





Providence permitting, if you ever get to Providence, 
Rh. I., you must visit the Brown & Sharpe plant and ask 
them to show you the accurate measuring machine. You 
will have your eyes opened on the subject of the flexibility 
of metal and will have new ideas about the difficulty of 
keeping machine-tool beds in proper shape. VS 

This measuring machine is built on the most rigid lines. 
The frame is between 16 and 18 in. deep at the center 
and of exceedingly strong section ; in fact, it was designed 
to eliminate spring and distortion as fully as possible. One 
of the tricks they do with this machine is to take an ac- 
curately ground plug gage and adjust the measuring 
spindles until this is just held suspended between them. 
Then they will ask you to place your hand under the bed 
of this machine and lift. As soon as you begin to pull 
the plug drops. The pressure exerted by your hand has 
been sufficient to spring the bed and draw apart the meas- ee 
uring spindles! sacar 

They repeat this experiment in a somewhat different 
Placing the same plug between the centers, you are 
The ex- 


way. 
asked to lay your hand upon the top of the bed. 


the purpose of withstanding 
such delicate stresses, what can we say 


machine-tool bed, and particularly the 
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FIG. 1. TESTING THE LATHE BED FOR LEVEL 


Exaggerated wind and sag shown in outline 


ce flection, is subject to 


about the ordi 


long bed 


of the common engine lathe ? 
Jim Hodges was a mighty particular machine-shop 
superintendent—about buying machines. When he wanted 
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TESTING ALIGNMENT OF CENTER BEARING 
WITH LATHE SPINDLE 


to buy a lathe he raked over all of his catalogs on this sub- 
ject and sent for those that he did not have on hand. 


Next, he would draw up his specifica- 
tions, calling for an accuracy of */, 09 
in. in 12 in. when boring and turning, 
and send out letters asking for quota- 
tions, requesting the weight of the 
machine, the size of the main bearings, 
length of carriage bearing on the shears, 
speed and feed ratios and the like. He 
kept a card index of all quotations of 
machine tools and of other data con- 
them. In fact, he was right 
uptodate—in the matter of buying. 
When the lathe that had met all of 
his severe requirements was received in 


cerning 


the shop, nine times out of ten it was 
set on a shaky wooden floor that would 
stay almost as level as the Atlanti 
The 
fully lined up and tested, the bed be- 


Ovean. machine would be care- 
ing brought into true by driving wedges 
under the legs. In a month or two the 
floor would take another sag, to which 
the lathe bed 
self, not having the power to keep all 
four of its legs suspended from the 
floor. Somebody would report to Jim 
that the new lathe wasn’t 


would accommodate it- 


boring 





pansion of the metal caused by the heat of your hand is 
sufficient in a moment or two to cause the plug to fall. 
If a rugged machine such as this is, built particularly for 


true, and then there would be trouble for the max hinery 
house that sold him the tool. Jim couldn't get it through 
his head that it takes sense and judgment to maintain 
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accuracy in a tool after it is bought, as well as to build 
accuracy into it in the shop where it is made. 
THE Simp.Lest Posstste LATHE TEST 


The simplest way to test a lathe is to bore and turn with 
it, but the fact that this test does not prove satisfactory 
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TESTING ALIGNMENT OF SPINDLE WITH SHEARS 
Exaggerated cases of error shown in outline 


FIG. 3 


is not an indication that the lathe itself is to blame. When 
you consider the ease with which a lathe bed may be sprung 
you will realize the truth of this fact. To repeat the 
B. & 8. experiment on a small scale, take any 16- or 18-in. 
lathe that you may have in your shop, put a bar between 
the centers and a test indicator in the tool post and bring 
this against the bar. Then put your hand under the lathe 
bed and lift, and see what happens to the indicator 
readings. After this illuminating test you will not be so 
quick to complain to the lathe builder or machinery dealer 
who sold you a machine that does not turn or bore straight. 

A concrete foundation is almost an essential for a lathe 
that is to be kept in condition to do accurate work. If 
it is placed on a wooden floor it must be tested carefully 
from time to time to see that sag or deflection in the floor 
has not affected the machine. 

One of the most important tests is to make sure that 
the lathe bed is free from wind and is level. The way of 
doing this is shown in Fig. 1. Accurate straight-edges 
and a sensitive level (not a carpenter's level) are the ap- 
pliances used. The bed is first tested for wind, as shown 
at A, repeating every 214- or 3-ft. length of the bed. Then 
it. is tested for level in the direction of its length at sev- 
eral places, as shown at D). If a lathe is properly leveled 
up with wedges and then grouted in on a substantial con- 
crete foundation, it will maintain its level for a long 
while, but if it is placed on a wooden floor, and particularly 
an upper floor, the wedges must be adjusted frequently. 
In setting up a lathe that has legs of the cabinet type, al- 
ways wedge up on the inside edge of each cabinet leg first, 
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before driving the wedges on the outside edges. Exag- 
gerated cases of wind and out-of-level are shown in out- 
line in Fig. 1. 

The alignment of the center bearing must be true with 
the lathe spindle if it is to do accurate center work. This 
is tested as shown in Fig. 2. First, make a test bar A 
on an accurate lathe or grinder, this bar 
having a shank B to fit the head center 
bearing. Collars C and D, which are 
from 12 to 15 in. apart, should be 
turned to the same diameter. Before 
putting this bar in the lathe that is to 
| be inspected, it should be carefully 
tested on accurately ground centers with 
an indicator to see that it runs true at 
B, C and D. If found accurate, wipe 
out the center bearing carefully and insert the test bar, 
leaving its outer end B unsupported. Turn the lathe 
over by hand and indicate the collar D, which should run 
true. If it does not, it is evident that the center bearing 
is not true with the lathe spindle, and the amount that 
it is out in the length of the test bar can be figured from 
the indicator reading. 

Another important test is that for alignment of the 
spindle with the shears, both horizontally and vertically. 
This is shown in Fig. 3, in which the same test bar A 
is used as was described for preceding tests. The indica- 
tor is set on collar D in the horizontal plane, as shown. 

The carriage is then moved from £ to F in order to 
get a reading on the collar C. There should be no differ- 
ence in the readings on the two collars, which of course 
are of exactly the same size. If this test is repeated in the 
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TESTING ALIGNMENT OF CARRIAGE 
CROSS-SHEARS 


FIG. 4. 


vertical plane, as shown at G, it will show whether the 
center line is also true in this position. A scriber may 
be used instead of a test gage for both first and second 
lathe tests if no indicator is at hand, but these tools are 
so cheap and so generally useful that few small shops can 
afford to be without them. 
ALIGNMENT OF THE CARRIAGE Cross-SLIDE 

The alignment of the carriage cross-slide shears is 
tested as shown in Fig. 4. A light cut is first taken 
over the faceplate, and this is then tested with an accu- 
rate straight-edge A, using tissue-paper strips, as shown at 
B. At C and D are shown exaggerated cases of error. 
If the faceplate is at all convex the carriage cross-shears 
must be rescraped. If it is slightly concave there is no 
great harm done, as hollow work will bear on its outer 
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edge slightly, which is much better than having the hi 
Te spot in the center so that the piece rocks. 
Ao A pt ; 
e } ¢ in lhe central position of the tail center and the align 
F ¥ as f ment of the tailstock spindle are checked up as shown 
a _S------- oy 1 = ~ Fig. 5. An angle piece A is first strapped to the fac 
w ee a. it plate, which has been demonstrated to be true. ‘To this 
i c . s attached the test indicator B, placed so as to beat 
oa f. ¢ against the tail center, after which the head is rotated 
a Ae io by hand and the gage B is read on the four quarters. 
Die We This test gives merely the central position of the tail 
J git ‘ v center and does not tell how the tailstock spindle travels. 
re ‘To check up this point the indicator B is moved to thi 
A Mirren = position shown at J, and the tail-center spindle is ad 
piers vanced to its extreme travel and the test repeated at Lb, 
Pe. 6 eee Sewer oe See ee This will also show whether the head spindle, although 
a ee ee still parallel with the shears, has worn low. All spindes 
will wear low in time, particularly if heavy chucking 
work is done. Lathe spindles are usually set from 7/900 
to * » in. high by their makers with this in view, and 
is until they get from */ 699 tO */, 909 low, it is not necessary 
< to put shims under the headstock or to adjust the bearing 
pOXes, 
Testing THE TrutH or THE CentER Porn’ 
All of these other tests may prove satisfactory, and yet 
the lathe refuse to d6 accurate turning on center work. 
¢ / In this case it is due, very likely, to the fact that the live 
center is not truly ground. This is tested as shown in 
. Fig. 6. A bar is placed between centers, and a spot is 


turned as shown at A as near as possible to the driving 
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FIG. 6. METHOD OF TESTING THE TRUTH OF THE LIVE-CENTER POINT WITH TEST BAR AND INDICATOR 


Exaggerated case 


of error shown in outlins 








802 AMERICAN 
dog. The bar is then reversed, and with the spot near 


the tail center it is indicated as shown at B. If this 
spot runs true this shows that the head center is ground 
accurately. 

The space that may be devoted to the subject of the lathe 
in this small-shop series will not permit of even scratch- 
ing the surface. When it comes down to the last analysis, 
however, the lathe is simply a machine to turn out money. 
The speed at which work may be done is a measure of the 
money that a machine is capable of earning. Keep in 
mind that springy tools and fixtures do more to cut profits 
than any other inanimate small-shop enemies, and that 
rigidity and balanced cutting-tool pressures will do a good 
deal to increase them. And when you go over the Amer- 
ican Machinist from week to week, keep your eye peeled 
for tools and fixtures that bear the earmarks of rigidity. 


i 


Cutting Worms on Plain Miller 


A method of cutting worms on a plain miller is shown 
in the illustration. This device is in use in the shop of the 
F. W. 
well out from the spindle nose, as shown at A. 
grooved pulley B is placed on the spindle nose. 
drives the round belt C and the pulley D. 


Lindgren Co., Rockford, Ill. The cutter used is set 
A small 
This 


This pulley 











MILLER WORM-CUTTING ARRANGEMENT 


drives a sleeve by means of the worm and worm gear E£ 
and F, ‘Through this sleeve runs a shaft on one end of 
which is the chuck G and on the other the 
master worm //. Now the shaft and the sleeve are keved 
together so that though the shaft may slide back and 
forth in the sleeve, it must rotate with it. <A sliding 
“tooth” J engages the master worm H so that as the shaft 
rotates it is fed forward according to the lead of the 
master. This carries the piece J to be milled, under the 
cutter accordingly. On most of the small worms, one 
cut is sufficient, but on larger ones twa or more cuts are 


mounted 


advisable on account of the overhang. 
In running the work spindle back to the starting place, 
all that is necessary is to withdraw the pin / and slide 


the spindle back. The pin may then be slipped back in 
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mesh, locked by means of a setscrew, and the cut started. 
Of course this cannot be done with the cutter in the cut. 
as in that case either the table must be lowered, the work 
removed, or the spindle run backward by hand. 


Quenching-Tank Agitator 


Where there is not enough special hardening work to 
warrant putting in a regular quenching tank the one 
shown in Fig. 1 answers unusually well. The tank in 
this case is an ordinary barrel, and the pumping ar- 
rangement will throw the water up into the inside of 
any die or ring that is to be hardened. This device 
was made by the toolroom foreman of the Indiana Lamp 
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THE PUMP 
USED 


FIG. 1. FIG. 2. 


Co., Connersville, Ind., for use in hardening the dies used 
in that shop. The pump is run by means of a small 
electric center grinder, which is belted to the pulley A. 

The way the pump is made is clearly shown in Fig. 2. 
A piece of 2-in. pipe and a return bend are riveted to 
a heavy piece of boiler plate, which is used as a base. 
The pumping device is simply a three-bladed “propeller” 
set into the open end of the return bend and held in 
place by suitable braces. As the propeller is revolved 
the water is forced through the bend and up through 
the pipe. By holding the die to be hardened just above 
the pipe opening, which is a short distance under the 
surface of the water, the pump will force the cold water 
from the bottom of the tank up into every opening of 
the die. Made in the way it is, the pump may be easily 
lifted out for cleaning, or it may be placed in any other 


tank desired. 


Copper Alley Mixing and Melting was the subject of a 
paper recently presented before the British Foundrymen’s As- 
sociation. The results of tests indicated that, in the case of 
brass, increase in zinc added elongation to the copper until 
the proportion of zine incorporated reached 30 per cent. and 
the tensile strength continued to increase until the propor- 
tion of zinc amounted to 45 per cent. After these limits were 
reached in either case there was a rapid fall. Curves of the 
tensile strength and elongation crossed when the zine con- 
tent amounted to 40 per cent.; hence 60 per cent. copper and 40 
per cent. zinc was the universal mixture for cast brass, but 
the elongation was the greatest when the zinc content 
consisting of copper 70 per 


since 
reached 30 per cent., a mixture 
cent. and 30 per cent. zinc was found to be best for drawing 


tubes and rolling into sheets. 
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Making the British Detonator 
Mark-lOO Fuse--II 


By Frep H. CoLvin 








SYNOPSIS—Drilling and tapping fixtures which 
must locate holes within limits are 
always of interest. The fixtures shown have been 
designed for rapid handling, as well as for accurate 


very close 


With the exception of the operation shown in Fig. 18, 
which is located by the holes for the percussion pellet, 
all further drilling operations are located from the cen- 
trifugal bolt hole. The second fixture, Fig. Ll, drills for 


; . : , rf Sf 
work, such as is required for the large outputs ym oy we \ ‘pe | 
> ? ieee . . » } ' CPx > sh 7 * = -- a —_— i - I : e 
demanded—prac tically 4,000 pieces per day. The Or! ] OF ) ote on <= 
gages, too, make interesting studies and show some — Lg * “Mele. 25) 
of the difficulties of the inspection problem, TOOL STEEL (Harden and Ground) 





The drilling and tapping of the fuse body is more of 
a job than might be imagined and involves the use of the 














seven special fixtures illustrated herewith. In order to ao me am 3 » OE 
see exactly what these drilling operations are and to better | / \ = 
appreciate all the problems that present themselves, it is il a 
necessary to study the illustrations in Fig. 8. The small 
tolerances allowed, as well as the density and large amount r—F 
of copper in the metal, make this a particularly difficult a ban i 
job. | : Q ) ~ 
The fixture shown in Fig. 9 is designed for drilling ( ¢ \ ) i) 
the three holes VV, O and P, the first two being for \ pe \/| Be 
the grub or headless setscrews for holding the cap and a / 
adapter in place, while the other drills the hole for the 16..... 
centrifugal bolt. The body B is shown in position in the ae? ee, } 
drilling jig, being located by the central post, which fits ot ie Vt 
the graze pellet hole, the end of the plug bottoming and a a 


the clamp of the fixtures holding it in place against this 





plug. Details of the swinging clamp are shown in Fig. FIG. 9. FIRST DRILLING FIXTURE FOR SIDE HOLES 
11. Feet are provided on three sides of the fixture, to- 


gether with hardened steel bushings, as shown. The 
gages for the centrifugal-bolt hole are shown in Fig. 10. 





the percussion pellet, the fixture being similar to that 
shown in Fig. 9, with the exception of the spring index 
pin or stop S located in the centrifugal bolt hole. This 
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which carries a central screw for holding the body B 
firmly in place after the clamp is swung under the 
locking bolt. 

Next comes the jig for recessing and tapping for the 
percussion pellet, Fig. 12. The body is located in the 
same manner as before in the fixture shown in Fig. 11, 
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FIG. 10. GAGES FOR CENTRIFUGAL BOLT HOLE 
\—Relation of hole to top of body and to setscrew hole for 
cap. B—Diameter of hole. C—Diameter of threaded hole 
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PERCUSSION- 


FIXTURE FOR DRILLING 
PELLET HOLE 


FIG. 11. 


which illustrates very clearly how the work is done and 


the bushing used. The bushing carries a pin which 
stops against the projection F to prevent turning. Each 
side of the central locating stud is grooved 14 in. wide 


n. deep, to reduce friction when sliding the 
The two setscrew holes in the side, 


and yy 


body over the stud. 


for both the cap and the adapter, are tapped with the 
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fixture shown in 13. Fig. 14 shows the gages for 


this suboperation. 


Fig. 


DRILLING THE Detrent HOLE 


The next suboperation, Fig. 15, is perhaps one of the 
most difficult on account of the depth of the detent hole 
and the fact that the small drill must break through the 
cross-hole already drilled for the centrifugal bolt. The 
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FIG. 13. TAPP ING FIXTURE FOR SETSCREW 


piece is located by this centrifugal bolt hole, as in the 
other cases, by the spring pin S, while the body fits over 
the post P with its flattened sides. The hinged lid F 
is fastened by a quarter turn of the screw F and the body 
held firmly in place by the jackscrew G. The bushing 
iI fits into the lid at C, the inner end of the bushing 
projecting down into the adapter recess so as to guide 
the drill for the hole, which is 0.221 in. for a depth of 
1.420 in., this diameter terminating just before reaching 
the centrifugal bolt hole. 

Then the bushing 7 is put in place, guiding the small 
drill clear to the end. This drill is 0.085 in. in diameter, 
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but as can be seen, the bushing is relieved so as to guide 
for only the last ;'; in. and prevent friction in the bushing. 
As the specifications call for a square-bottom hole, it is 
necessary to follow the drill with a square-ended reamer. 

This detent hole is tapped by the simple fixture shown 
in Fig. 16. This is simply to hold it square while run- 
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and forth in the body D by means of the lever L. The 
amount of movement is determined by the position of the 
stop screws TT. By 
mill down at the same time the body is moved back and 
forth underneath it, the oblong slot is quickly produced. 
Fig. 19. the 


feeding the rapidly revolving end 


The gages are given in The lines show 

































































ning in the 0.261-in. tap with 36 threads per inch. The proper location of the hole. 
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the body is moved back and forth under it to produce the 
The body with the post P and the indexing 


stop S is mounted on the slide G, which is moved back 


oblong hole. 


anyone 


with the extreme accuracy demanded and the 
corresponding difficulty of making large quantities in 
record-breaking time. 
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The making of the pieces which constitute the working 
mechanism, of this fuse will be taken up 
to follow. These will appear weekly and 


parts, or inner 
in the articles 
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FIG. 19. GAGES FOR SPANNER-WRENCH SLOT 
A—Height of hole on body. B—Size of hole 


will show in detail the pieces themselves, with the toler- 
ance allowed, the tools used, the production secured and 
the gages designated in each case. 
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An Emergency Pipe Wrench 
By G. H. PLAINE 


While doing erection work a considerable distance from 
where tools could be obtained it was discovered that no 
pipe wrench large enough to handle a 2-in. pipe could be 


wer ee 
f iy \ B 
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GRIP 


FORMS 


A PIECE OF FILE THE 


The difficulty was overcome, however, 


found on the job. 
A solid wrench A, slightly 


as shown in the illustration. 


larger in the jaw than the diameter of the pipe, was 
The space between the pipe and the jaw was 


secured, 
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then filled by inserting a short piece of file B. The 
wrench was then operated in the direction of the arm, the 
file teeth taking hold as well as a pipe wrench, and the 
work was quickly completed. 
* 
A Handy Toolmaker’s Gage 
By O. J. WALTERS 


In the illustration is shown a gage for toolmakers or 
machinists for measuring the diameter of holes, measuring 
between buttons or gage blocks. The body A is made of 
tool steel and the small end is hardened and ground. 
The large end or handle part is knurled to facilitate hand- 
ling. The s%;-in. tool-steel screw B has the outside end 
rounded, hardened and polished. At C is a tool-steel 
binder screw, the pilot of which forces the brass plug D 
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SIMPLY MADE TOOLMAKER’S GAGE 


against the screw B, which prevents it from turning after 
it has been set. 

The screw can be adjusted for any desired distance 
from the outside of the small end of the body to the 
rounded end of the screw, using a micrometer. The di- 
mensions given are for gaging from 14-in. diameter up, 
and by making several lengths of screws a very wide 
range of work can be measured exceeding 14-in. diameter. 
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Making Small Drills for Watches 


By Gustav Kopscu 

It is often necessary to drill a large number of small 
holes in metal disks used for watches and instruments. 
It is not possible to obtain the correct size of the drills and 
it is rather difficult and expensive to make many small ac- 
curate drills satisfactorily. The main difficulty is to re- 
fle 
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NEEDLE USED AS FINE DRILL 


place them without getting slight differences in the 
liameter. 

The best solution of this problem is shown in the il- 
lustration. Take a needle and temper it, then break both 
ends of the needle off and grind it on a fine emery wheel 
or oil stone. Very thin needles should be soldered or 
driven into a piece of brass rod, to hold them more firmly 
in the chuck. 


—o 


* 

Increasing Use of Wood—In spite of the popular impres- 
sion that the introduction of concrete, steel and brick is do- 
ing away with the use of wood, the State of New York is us- 
ing more wood per capita than ever before. More than twice 
as much wood is used per person now than fifty years ago, 
more than six times as much wood per person in New York 
State than in Germany and more than ten times as much as 


in Great Britain. 
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Machining Operations on Motor- 
Truck Crankcases 


By Roper’ 





SYNOPSIS—In this article are shown and de- 
scribed some of the special tools and operations 
used when machining an upper and lower crank- 
case. The first operation is milling the joint sur- 
faces, a fixture being used to hold the casting se- 
curely and conveniently. The 
shaft holes are later bored by means of specially 
designed machine and fixture. The bored holes 
are used in a later operation for locating surfaces 


crank- and cam- 


on some of the jigs. 





The International Motor Co., Saurer Plant, Plainfield, 
N. J., employs a number of interesting special tools and 
operations for machining the crankcases used on the com- 
mercial vehicles manufactured by them. 

One of the finish-machined upper crankcases is shown 
in Fig. 1; in Fig. 2 is shown one of the lower crank- 


Mawson 


The fixture is located on the machine table by tongues 
and held down with clamps, after which the surface is 
machined with the 22-in. diameter cutter B, which is fit- 
ted with eight inserted steel blades. The cutter operates 
at 164 r.p.m. with a feed of 0.03 in. 
similar fixture is used when milling the parting line on the 


per revolution. A 


upper crankcase. 

The upper crankcase is then fastened down on the 
milling machine resting on the machined surface and the 
cylinder side milled, using a cutter, feed and speed stmilar 
to those noted. By this method the two surfaces on the 
cases are machined parallel. 


Factne Gear EnNp or Cass 


The fixture used when milling the gear end of the case 
is shown in Figs. 4 and 4-A. The two halves of a case 
are placed together, being located by bolts fitting the 
holes of the joint surface, which have been previously 
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FIG. 3. MILLING CRANKCASE JOINT 

cases. The fixture used for milling the parting line on 
the lower cases is illustrated in Figs. 3 and 3-A. The cast- 
ing is placed on aljustable screws and held down with 


straps as at A, one being used at each end of the case. 


— 
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FIG. 4. MILLING GEAR END OF CASE 


machined. The case is then plac ed on the fixture, lox ating 
by two plugs fitting into cylinder holes of the casting. It 
is held securely on the fixture by clamps which fit over 


the two bolts shown. The surface is then machined with 














FIG. 5. MILLING FOR MAIN BEARING CAPS 








BORING THE CRANKCASE 


FIG. 6. 
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FIG. 7. STRADDLE 
the 13-in. inserted-tooth cutter A. This operates at 164 
r.p.m. with a feed of 0.01 per revolution. The fix- 
ture is located by tongues on the machine table so that 


in. 


the surface will be milled squarely. 

The next operation—which is milling the surfaces to 
suit the crankshaft bearing—is performed with the same 
fixture. This is turned around on the table 90 deg., be- 
ing again located with tongues which fit into slots in the 
machine table and then held down with bolts. This ar- 
rangement is shown in miller arbor 
mounted with two 4-in. and two 314-in. diameter gang 
cutters <A, correctly spaced to suit the bearing caps. 
"hese operate at 164 r.p.m. with a feed of 0.04 in, per revo- 


Is 


Fig. 5. The 


lution. ; A 


Bortna CraANKCASE BEARINGS 


The special machine and fixture used when boring the 
crankcase are shown in Figs. 6 and 6-A, The casting is 


MILLING MAIN BEARINGS 











FIG. 8. DRILLING CLUTCH END 


located by two pins which fit into reamed valve bushing 
The clamps A are then fastened down with the 
Screws operated by the knobs B are 


holes. 
knob nuts shown. 
afterward tightened to the case to hold it. 

The table carrying the fixture and case is then fed 
automatically against the revolving cutters carried in 
the bars C and the holes bored to size. It will be seen 
that the machine is self-contained, the two spindles being 
driven by the belt D through gears in the head #. Lubri- 
cant is fed through the pipe F, which is connected to a 
trough arrangement in the casting G, which allows the 
fluid to flow against the boring tools. 

The bars are supported on each end in long bushings, 
as may be seen by referring to Fig. 6-A, so that the bored 
holes will be in alignment. 

The fixture used when straddle-milling the main bear- 
The caps are first fastened by 


a 


ings is shown in Fig. 7. 
means of setscrews in position on the case. They are then 























FIG. 9. DRILLING COVER END 


FIG. 


10. DRILLING JOINT SIDE OF CASE 
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DETAILS OF JIGS AND FIXTURES USED IN MACHINING CRANKCASES 
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placed on the fixture, being located by two plugs which fit 
into machined valve bushing holes. The machining op- 
eration is performed with the six 12-in. inserted-tooth 
cutters shown operating at 130 r.p.m. ‘These are accu- 
rately spaced, and as the table carrying the fixture and 
case is fed across, the sides of the bearings are machined. 
Lubricant is fed to the cutters through openings in the 
pipe A. The time required for the machining operation 
is 5 min. 

The jig used when drilling the bolt holes on the clutch 
end of the case is shown in Figs. 8 and 8-A. The jig is 
located by two plugs which fit into the holes bored for the 
erank- and cam-shafts. Twelve ;,-in. holes are then 
drilled on the outer circle A and three 14-in. through 
bushings placed on a wall at the lower end of the recess B. 
The former holes are later tapped with 3¢-16 U. 8. 8. 
threads and the-latter with ;-18 U. 8S. S. threads. Notice 
should be called to the handles C placed on each side of 
jig. These afford a handy means of placing or removing 
the jig 


from the case. 


Drinting Cover Enp or Case 

When drilling the bolt holes in the cover end of the 
case the jig shown in Figs. 9 and 9-A is used. The jig is 
again located by two plugs which fit into the finish-bored 
shaft Ten ;,-in. holes are then drilled, the tool 
being guided through bushings in the jig. The holes 
are later tapped with 34-16 U. 8S. S. threads. For con- 
venience in handling, this jig is also made with handles. 

In Figs. 10 and 10-A is shown the jig used when drill- 
ing the bolt holes on the parting line of the crankcase. 
The upper crankcase is located by the plugs in the sub- 
base, which fit into bored valve-stem bushing holes. The 
sub-base holding the case is then pushed back against ad- 


holes, 


justable stops, which bring the casting in the correct 


location with the jig plate. The following holes are then 
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Vol. 


o471D., eight 4}-in., two 
'/gq-in. bushings being 


drilled: Twelve }§-in., four * 
25/,,-1n., two gain. and two 
provided to guide the tools for each hole. 

When drilling the parting line hole on the lower 
crankcase the sub-base is reversed. On this side finished 
pads are used for correctly locating the casting. The holes 
are then drilled in a similar manner, a multiple-spindle 
drilling machine being used for machining both cases. 
After the casting has been drilled the sub-base is again slid 
back and the case easily removed. 


we 


Efficient Reclaiming Methods 
In a Railway Shop 


EDITORIAL CORRESPONDENCE 


Across the Mississippi River from New Orleans is the 
town of Algiers, and here the most easterly shop of the 
Southern Pacific System is located, not very far from 
the recently reopened New Orleans navy yard. This is the 
division known as Morgan’s Louisiana & Texas Ry., with 
the shops in charge of Assistant-Superintendent J. P. 
Nolan. 

Among the interesting features of this shop is the 
bolt-reclaiming department, which differs from many 
others in several respects. Bent bolts are straightened 
by the use of heavy vises operated by air cylinders, and 
instead of cutting off the ends, as is usual in most railway 
shops, the threads are restored by an interesting method. 
The great objection to the cutting-off method is the ac- 
cumulation of short bolts, for which there is comparative- 
ly little use, and the shortage of long ones, 

Some idea of the extent of this department can be had 
from Fig. 1. The method of rethreading is shown in 
Fig. 2, which shows how an ordinary air drill is sus- 








FIG. 1. 








BOLT-RECLAIMING DEPARTMENT OF SOUTHERN PACIFIC RAILWAY SHOPS 
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pended from above and guided by the vertical rods on 
each side. The air drill is counterweighted for easy 
handling, and these rods relieve the 
cept the work of guiding the whole machine. 


operator of all ex 


Recutrine Bruisep Bott Tureaps 


The interesting feature is the construction of the die 
and the method by which it is used. The die itself is 











FIG. 2, AIR DRILLS FOR RETHREADING BOLTS 


shown in Fig. 3, being simply a two-part die, fitted into 
the holder so as to slide freely and yet be held in place 
by the lip shown. 
tends to hold the two sides apart, while the side bolts 


On top of the die is a spring which 


regulate the size the die will cut when the two parts 
The holder 


is very substantial, the side ears fitting down each side 


ne 


FIG. 3. 


are forced together against these screws. 

















RETHREADING DIES 
of the bar of the vise to insure stability even when the 
Vise jaws are open. 

The device is controlled by compressed air, and the 
operation begins by opening the vise jaws so as to allow 
the two parts of the die to spring apart. The bolt is then 
inserted so that the upper end of the thread fits into 
the die, which is then closed on the bolt by allowing the 
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air to force the two vise jaws together. The square sox ket 
olt head and the 
bolt screwed out of the die, corre ting or recutting any 
of the bruised threads which are always at the end of the 
bolt. This effectually eliminates all difficulty of catching 
threads or danger of spoiling bolts by getting the threads 


on the drill is then lowered over the 











FIG. 4. RETHREADING SMALL BOLTS BY HAND 


Almost all bolts can b 


This requires very much less time 


crossed and fraved. used the se 
ond time, some more. 
than to cut off the 
taining the original len 


Small bolts of 


bolts and ret! 


read them, as well as re 


} 


th which is so much desired. 


such sizes as °Q and Y% in. are restored 


Fig. 4. A screw-plate at 
tachment, similar to a carpent r’s brace, is fitted with thx 


different sizes of dies necessary. 


by the hand method shown in 
The bolts are held in ail 
the 
This involves cat hing the threads, 


operated vises and the die plate run over bruised 


threads by hand. but 
this is not difficult on bolts of this size and the method has 


been found ve ry satistactory, 


Rotting Bars rrom Scrap Iron 


One of the problems of shops in such a location is the 
disposition of the accumulation of scrap iron of various 
kinds and sizes. So, to avoid shipping costs, Mr. Nolan 
an improvised rolling mill, in which he 


as «installed 

















FIG. 5. METHOD OF JOINING OLD BOILER FLUES 
produces his round bar stock for bolts and grab-irons, and 
also the flat stock for freight-car steps and similar uses. 
Another specialty of this shop is the production of tie- 
plugs in enormous quantities. ‘These are used in plugging 
up old spike holes in railway ties and are made from 
refuse or waste wood at an extremely low cost. The strips 
are first cut across the grain of the proper length for tie 
plugs, which is about 34% in. One edge of the strip is 
then pointed by a V-shaped cutter, and the tie-plug 
cut apart by running past a gang of saws which cut a 
number at ear h passage. Safety devices are provided for 
handling these, so as to eliminate the danger of losing 
fingers, these tie-plugs being made almost entirely by 


bovs. 
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Another problem which presents itself in many railroad 
shops is the utilization of old boiler flues. Mr. Nolan 
has solved this problem to a considerable extent by util- 
izing them for various pipe lines all over the shops and 
yards. The main difficulty has been in securing a good 
joint, as threading the tube materially weakens it and 
has not proved satisfactory. While the time is undoubt- 
edly coming when joints of this kind will be made by 
welding of some sort, the joint shown in Fig. 5 has been 





FIG. 6. FIXTURE FOR DRILLING STAY-BOLTS 


found very satisfactory and is largely used on both large 
and small flues. One line of large piping extends the 
whole length of the yard and is composed of the large 
tubes used in superheaters. The joint is made by ex- 
panding the tube at three different points inside the outer 
sleeve, which is of regular piping. These pipe ends are 
8 in. long, the three expansions being distributed over this 
length. 

A stay-bolt drilling device found here is shown in Fig. 
6. This consists of the clamp A, which fastens to the 








FIG. 7. BALANCING WAYS FOR LOCOMOTIVE DRIVERS 


sensitive drill table B and carries at its upper end a V, 
together with a movable clamp C. This forces the stay- 
bolt D into the V on the upper end of the clamp A 
and holds the stay-bolt firmly in place while being drilled. 


The drill is centered by the small cap 2 which acts as a jig 


for guiding the drill. 
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Another interesting feature is the balancing ways for 
testing locomotive driving wheels, shown in Fig. 7. This 
consists of horses or a framework built up in the yard 
beside the shop and carrying two pieces of rails for the 
balancing ways. These are carefully leveled up and the 
driving wheels lowered on them by means of a jib crane. 
This allows the wheels to roll, so that any excessive weight 
comes to rest at the lowest point. 


. 


Crippled Soldiers in Machine- 
Shop Work 


The movement to provide crippled soldiers with me- 
chanical aids of a nature to adapt such labor to industrial! 
pursuits has already taken definite form in Germany. 





FIG. 1. ARM EXTENSION FOR LATHE WORK 





FIG. 2. ARM EXTENSION FOR WELDING WORK 


The accompanying illustrations are reproduced from 
Stahl und Eisen and show two types of arm extension 
designed especially for machine-shop work. 
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Natural Light 


By C. E. 





SYNOPSIS—Useful information regarding meth- 
ods of calculating window area for given intensities 
of natural light are given in this article, which also 
outlines the general requirements for natural shop 
lighting, classifies methods on a basis of window 
construction, and treats of the economic advan- 
tages of sufficient natural light in their relation to 
the value of given floor spaces. Schemes for tem- 
pering excessive brilliancy of direct sunlight are 
outlined and some of the types of glass for shop 
windows are mentioned and their merits discussed. 





There has been a tendency during the past few years 
to treat the subject of shop lighting from the standpoint 
of artificial illuminants rather than natural means. This 
tendency may be due in part to the fact that artificial 
light, in contrast to natural light, represents shop expense, 
thus possibly making information regarding the former 
somewhat more attractive from the economic point of 
view. Furthermore, the question of natural light has per- 
haps not received the attention which has been devoted to 
artificial light in an engineering way, and this has resulted 
in less general information than may later be the case 
as it receives more engineering attention than formerly. 

The Committee on Lighting Legislation and Factory 
Lighting of the Illuminating Engineering Society, in its 
work of preparing the new code of lighting for factories, 
mills and other work places,’ has gathered useful material 
on natural lighting, and some of this information is used 
as the basis of the following notes. Particular interest 
attaches to the paragraphs dealing with calculations for 
natural lighting, and these will be found of value in ob- 
taining an idea of some of the points involved in the design 
of shop daylight openings, whether windows, skylights 
or other arrangements. 

Every shop work space is entitled to receive adequate 
daylight through large window areas, supplemented by 
light, cheerful surroundings within the shop. This fea- 
ture has a distinct relation to the personal element of the 
employees, and also to the production efficiency of the 
plant. The very fact that so much care and attention have 
been devoted in recent years to gas and electric lighting, 
both from the standpoint of the developments of new 
forms of lamps and auxiliaries and from that of improved 
methods of installation, also the great amount of atten- 
tion which has been bestowed upon higher standards of 
production and the reduction of losses about the shop, all 
go to emphasize what it means to any shop to see that its 
natural lighting is sufficient and of suitable quality dur- 
ing those portions of the day when it should be available. 

In any form of lighting it is important to design for 
obtaining at least three items, namely, sufficiency, con- 
tinuity and diffusion. With artificial lighting it is readily 
possible to secure all of these points. For example, in 
electric lighting sufficiency de»sends on the number and 
size of lamps and in directing the lig it effectively to the 


*Assistant professor of electrical engineering, University 
of Pennsylvania. 
See “American Machinist,” page 547. 


MACHINIST 813 


for Shop Use 


CLEWELL* 


working areas. Continuity is determined by close volt 
age regulation of the supply circuits, by possessing a re 
liable system of power supply, and in some cases by install- 
ing an auxiliary system which is used in conjunction with 
the main system, but supplied by an independent source, 
this insuring that if one set of lamps is thrown out of 
commission the other set will maintain at least partial il- 
lumination. 

With natural lighting these three items are somewhat 
more difficult to obtain. Sutliciency depends largely on 
adequate window areas. 
ever, is complicated by the extremely variable nature of 
the light from the sky. 


Continuity of the light, how- 


In a given day, for example, the 
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FIG. 1. DIAGRAM SHOWING SHOP SECTION WITH LOW 
CEILING AND WIDE AISLES 
Note the distance between side windows and central portions 
of the floor 


values when the sun is overhead to very low values on 
cloudy afternoons. It becomes necessary, therefore, in 
planning for continuity of natural light to design the win- 
dow areas so that the intensity of the light in shop spaces 
may be sufficient on reasonably dark days, and then to 
provide means for reducing the intensity when it becomes 
excessive due to direct sunshine. Even where such steps 
are taken it usually becomes necessary also to install sup- 
plementary artificial lighting equipment for use on es- 
pecially dark days. The diffusion of the natural light fol- 
lows the same general lines of diffusion of artificial light 
which has been treated ac length in previous articles, 
Briefly, light-colored interior surroundings with dull finish 
must largely be depended upon for reflecting the light 
admitted through the windows and thus diffusing it in a 


desirable manner. 
REQUIREMENTS OF NATURAL LIGHTING 

The following list of requirements for natural lighting 
may be used to advantage in a study of the subsequent 
paragraphs dealing with the features of natural lighting 
methods and also of the methods of calculating window 
areas for the production of given intensities of illumina- 
tion from the light from the sky. 

1. Primarily the illumination should be adequate for 
each employee. The code of lighting previously referred 
to calls for intensities about three times greater than the 
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usual intensities of artificial light for the same class of 
work. 

2. Daylight openings, whether windows, skylights or 
other roof-lighting constructions, should be spaced and 


located in such a that the distribution of the 
natural light may be fairly uniform over the entire work- 


Inanner 


ing spaces. 

3. The intensities of the natural light should be suf- 
ficient in all portions of the shop, as a general rule, to 
make it unnecessary to employ artificial light except at 
those parts of the day when it would be considered a 
necessity under abnormally dark exterior conditions. 

t. Excessive glare due to direct should be 
avoided, either by the use of translucent-glass windows 


sunrays 


or by shades or awnings properly arranged so as to avoid 
too great a reduction of the light at central portions of the 
building. 

5. Diffusion should be 
of dull or matte-finished interiors of a light color for ceil- 


obtained through the medium 


ings and upper portions of walls and of a medium tint for 
the lower portions of walls. 


CLASSIFICATION OF Metruops or NATURAL LIGHTING 


Methods of natural lighting may be classed under three 
broad divisions, somewhat as follows: 

(a) Those cases where ordinary side windows or saw- 
tooth construction is used, and where the light from the 
sky reaches the work during a large portion of the day 
in a diffused state. This method is in contrast to (b), 
where direct sunlight is transmitted through the glass 
during a large part of the day. 

(b) Those cases where the windows are located in sky 
lights on a horizontal or nearly horizontal plane, and 
where, in contrast to (a), direct sunlight reaches the 
work from the sun overhead. 

(c) Those special cases where prismatic glass is 
ployed to take up the direct light from the sky and re- 
direct it into the working spaces. 


Cli- 


Where the shop spaces are very wide with windows on 
either side, particularly where the ceilings are low, em- 
ployees who are Jocated at the central parts of the shop 
are quite apt to be supplied with an insufficiency of natural 
light at certain times when those near the windows have 
enough daylight. Fig. 1 shows a case of this kind. It is 
almost impossible in such an instance to depend on na- 
tural light all through the day over the entire floor area 
first, because under specially dark exterior conditions the 
actual amount of light which reaches the interior por- 
tions is apt to be inadequate ; second, when the direct sun- 
light causes excessive glare for those near the windows, 
opaque shades are sometimes used, which, when pulled 
down from the top of the windows, are likely to render the 
natural light at the central parts of the space entirely in- 
sufficient. Fig. 2 indicates a window equipped with such 
an opaque shade, the shade being pulled down from above 
in such a way that it tempers the light near the windows 
but reduces it excessively elsewhere. 

As a remedy for the first of these difficulties it becomes 
necessary in some cases to use prismatic or other special 
glasses for redirecting the light as far as possible into the 
shop; but what may often be even more important, the 
window area should be designed of sufficient dimensions 


to insure adequate natural light at the central parts of the 
floor at the darkest condition of daylight which is apt to 
To offset the tendency 


he met within reasonable limits. 
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to reduce the daylight at the central portions of the floor 
by the use of the opaque shades, the scheme has been 
suggested of using an opaque shade for the lower portion 
of the window, so arranged that it may be pulled up from 
below, somewhat as shown in Fig. 3. 

It is of interest to note in this connection that where the 
windows are located at the sides of wide spaces the upper 
portions of the windows are the most useful in lighting 
the area at some distance from the windows, and this 
makes it advisable to arrange the windows as near the 
ceiling as possible where the ceiling height is moder- 
ate. The direct sunlight at certain parts of the day in 
passing through such windows is often reduced in factory 
and mill buildings by the use of ribbed glass, the use of 
translucent sun shades or awnings being more or less 
limited to offices. It has been found that the sunshine 
on sun shades and awnings is about as bright as ordi- 
nary sky light, when the shade is properly chosen, and 
somewhat brighter on the surfaces of ribbed glass. 


LIMITATIONS IN ARRANGEMENT OF WORK 


Fig. 4 shows a common way in which benches are located 
with respect to side windows, to insure that the light will 
be furnished to the workmen in the proper manner from 
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ARRANGEMENT OF WINDOW SHADES 


Fig. 2—An ordinary method of equipping a window with 
an opaque shade pulled down from above This tends to 
reduce the light seriously at central portion of the floor space. 
Fig. 3. Suggested arrangement of shade to reduce the light 
near the window without greatly affecting it at central 
portions of the floor 


FIGS. 2 AND 3. 


the windows. ‘The arrangement of side windows thus 
places a certain limitation on the possible manner of plac- 
ing benches and other work, a feature not nearly so no- 
ticeable with artificial light, since with the latter the il- 
lumination may be made practically uniform over the en- 
tire floor area. Where such uniformity exists also with 
natural lighting, as in skylight and some other roof light- 
ing constructions, the arrangements of work may be de- 
termined almost independently of the lighting facilities, 
and in line with the best means for routing material and 
similar items. 

Shop windows are equipped both with clear and with 
translucent glass. The slight reduction of transmitted 
light through ribbed glass is so slight that it need be 
given no special attention in dealing with its use, this 
being specially true where the mesh of the wires is rather 
open. The deterioration of the light-transmitting proper- 
ties of ribbed glass is apt to be dependent on the surface 
of the glass. If this is rough, there is a tendency for dirt 
accumulations, and this difficulty may be reduced by 
specifying that both the flat and the ribbed sides of the 
glass shall be smooth, a feature which also renders clean- 
ing easier, 

When the sky outside the shop windows is obstructed by 
udjacent buildings, prism glass may be desirable, espe- 
































November 4, 1915 AMERICAN 
cially if the room has considerable depth. The use of 
prism glass for redirecting the natural light is a special 
case which demands expert attention in most instances, it 
being dependent a great deal on the surroundings. When 
employed with due regard to all conditions, good results 
may be expected. 

Skylights are sometimes installed in the roof construc- 
tion, particularly where a single story exists, or in the 
top story of higher buildings. They are usually employed 
in the form of long, narrow, continuous strips in the slop- 
ing roof. The ribs of such glass will often be found at 
right angles to the length of the strips, with the result 
that the sunshine is diffused by the ribs over a narrow 
area parallel to the strip of skylight. In a case like this 
the light is not apt to be uniformly distributed, and an im- 
provement is rendered possible if the ribs are arranged 
parallel to the strips. The word “strip” as here used refers 
in effect to the long belt of skylight and not to the indi- 
vidual sheet of glass.2- Ribbed glass in vertical windows, 
however, should generally be placed with the ribs hori- 
zontal, since they thus fulfill roughly some of the func- 
tions of prisms. 

CatcuLatTions For NaturaL Ligut 

A probable fair average value for the brightness of the 
sky during working daylight hours throughout the United 
States is given as 250 candles per square foot. A mini- 
mum value of this brightness, not including particularly 
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Plan of Shop Section 


COMMON METHOD OF ARRANGING BENCHES 
ADJACENT TO SIDE WINDOWS 


FIG, 4. 


stormy days, may be taken as about 100 candles per square 
foot. Ii an allowance is made equal to, say, 25 per cent. 
for losses in the transmission of the natural light through 
windows, the brightness of the sky as seen through the 
windows reaches a minimum of about 75 candles per 
square foot in any average direction from which the sky 
can be seen through the shop windows. 

If this brightness value is multiplied by that part of 
the window area through which the sky is actually visible 
from a specified point of the floor space, the resulting 
product represents the candlepower which is available 
through the window under consideration. This value of 
candlepower may then be divided by the square of the dis- 
tance between the window and the specified point, the re- 
sult being the intensity of the illumination from the 
window at the given point. This briefly is a suggested 





*From communication of Prof. O. H. Basquin, Northwestern 
University, to Committee on Factory Lighting. 
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method of determining the daylight illumination intensity 
at a given point on the shop floor produced by a given win- 
dow. It is, however, very important when estimating in 
this manner to include only that portion of the window 
area through which clear sky is actually visible, provided 

Side of adjacent 

building visible 




















f throughout this 
é : angle ————— 
Sky visible q : 
throughout /| Y 
this anghe. 1 ES 
‘SUF ] 
4 A VMS ADJACENT 
. | >= BUILDING 
+f 
eben os , 
Given point on. U 


floor space 
Plan 


FIG. 5. WINDOW DIAGRAM 
Diagram illustrating the part of a window through which 
the sky is actually visible In calculating for the lllumina- 


tion at this window area only should be considered 


ILLUMINATION 


the window is equipped with clear glass. Fig. 5 indi- 
cates what is meant by the part of the window area 
through which the sky is actually visible from a given 
point on the floor. 

To illustrate in a practical instance how this method 
may be applied to ascertain the intensity, assume a hall- 
way 40 ft. in length with a window at one end only. The 
window is 5x5 ft. and the sky from the dark end of the 
hall is visible through the upper half of the window only. 
It is desired to calculate the intensity at the darker end 
of the hall under minimum conditions of exterior day- 
light. Applying the method just outlined, the total 
candlepower through the window is 
found to be 5 &* 5 & ly xX The dis- 
tance from the window to the point in question is 40 ft., 
Dividing the 
intensity is 


upper half of the 


75 937.5 cp. 


and the square of this distance is 1,600. 
937.5 cp. available by the 1,600, the 
found to be about 0.58 foot-candle. The calculation as- 
sumes a brightness of 75 candles per square foot, and 
under normal exterior conditions the intensity 
greater than this value, as found in the calculation.* 
When making such calculations, the intensity as found 
should be checked up against the values which are recom- 


mended for the given space, to ascertain whether the 


will he 


window area is sufficient for the purposes. 

Another illustration of this method may be made by 
assuming that a certain intensity is under a 
skylight, the skylight being 20 ft. above the work. The 
problem here is to determine the window area for obtain- 
ing the desired intensity. Suppose that the class of work 
involves an intensity of 10.5 foot-candles (three times 
the value required for fine manufacturing work in the 
code). The procedure of the first case is then reversed, 
the foot-candle intensity is multiplied by the square of 
the distance between window and work and divided by the 


desired 


minimum brightness, as follows: 
_ 400 | 
10.5 X —— = 56 sq.ft. 
iv P 
In this calculation it is assumed that the sky is actually 
visible through the entire area of the skylight. 


*From communications of Prof. O. H. Basquin 
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A somewhat popular idea holds that direct sunshine is 
a most desirable feature in shop buildings in connection 
with the natural lighting facilities. Authorities, however, 
take the attitude that from the purely lighting stand- 
point—that is, with no regard to the questions of sanita- 
tion involved—direct sunshine is not desirable. This may 
be illustrated by the methods employed in sawtooth con- 
struction, where the window openings face the north 
rather than the south. If they faced the south, direct 
sunlight would be admitted much of the day, but from the 
north the light is diffused from the sky. 

Ordinary side windows might to advantage be arranged 
in this same manner, but usually the building is so con- 
structed that adequate natural illumination could not be 
provided through side windows on the north side alone. 
For the reason, then, that side windows must face south 
as well as north exposures, window shades and awnings 
or ribbed glass become a necessity. 


"9° 
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Boring Fixture for Any Lathe 
I 


The illustration represents a lathe fixture for boring 
quills or other cylindrical work. It is made of cast iron 
with V-blocks at each end, in which the cylindrical work 
is held in the fixture by setscrews A. 

This fixture is bolted on the faceplate of the lathe. 
In the lathe spindle is fitted a hardened tool-steel bush- 
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bearing fastened to the table or placed between the cen- 
ters of a lathe and the work on the saddle. In placing the 
work care should be taken to have it central with the tool- 
holder B. The star feed CU revolves the pinion D and gear 





> 
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BEARINGS 


BORING BAT SPHERICAL 


FOR 


» 


Kf (8 diametral pitch, 12 and 24 teeth respectively ). 
The gear acts as a nut, moving the spindle F forward, 
which causes the rack G to operate the toolholder B. 
The rack and pinion segment are 8 diametral pitch and 
the screw // is 8 threads to the inch. 

In building this bar great care should be taken to have 
the pin J and the toolholder slot J in the center of the 
bar, as it is difficult to measure the exact diameter of the 
hole without removing the bar. A very simple arrange- 
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UNIVERSAL BORING LATHE FIXTURE FOR 


Y 


ing B which acts as an outer support for boring bar C. 
The other end of the bar is secured by the clamping 
fixture D, which in turn is bolted, to. the compound rest 
on the lathe. 
will, or can feed from the tailstock, using the dead center 
against the end of the boring bar. 
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Machining Spherical Bearings 
By J. A. Morratrt 

A boring bar for spherical bearings which has proved 

of special value for this class of work is shown in the il- 

The bar A, made from machinery steel, is 


In boring, we can use the lead screw at 


lustration. 


keyed to the spindle of a horizontal boring mill and the 


QUILLS OR OTHER CYLINDRICAL WORK 

ment, however, is given for this purpose. For example, 
if we wish to have a bearing 10 in. in diameter, and 
the center of the pin J to the bottom of the slot Z is 3 in., 
the tool A’ will be 2 in. long; thus two or three roughing 
tools can be used, each one a little longer than the other, 
and finishing with one just 2 in. long. The tool is made 
from 1%4-in. square high-speed steel held in place with a 
l4,-in. setserew This bar has been in use several years and 
has proved satisfactory and accurate for (iis particular 
class of work. 

# 


Browning Gun Barrels, machinery parts, etc., can be ac- 
complished, according to the “Brass Worid,” by simply sub- 
jecting the steel to the fumes of muriatic acid and then rub- 
bing with thin oil and crocus. 
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Test Gages for Interchangeable 
Adding-Machine Work 


> 


By 


ETHaA 





SY NOPSIS—The parts that go to make up an 
adding machine must be absolutely interchange- 
able, and to insure this, test gages must be pro- 
vided for every part where dimensions are of the 
least importance. The examples shown are typical 
of the many in use in this factory. They are all 
well-designed and carefully made, and embody 
principles that may be used in other lines of work. 
Where possible, multiple indicators are used to 
avoid more than one setting of the piece being 


leste d. 





The gages described in this article were made by the 
Duco Adding Machine Co., St. Louis, Mo., to test the 
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ternal and an internal “tooth.” It is located in the gage 


over a ground-steel plug, grooved for the internal tooth. 


Four stee] pins gaye the four holes In the prece, The 
steel plate B acts as a gage for the outside diameter. 


The face of the external tooth and the surface just in 
front of it 
relation to the center hole, the 
ternal tooth. is set to 
gage the face of the tooth, and the indicator D, the sur- 


are important points and must be in exact 


the four holes and in 


In consequence, the indicator be 


indicated 


face in front of it, the variations being on 
the graduated plates F and F respectively and only a 
slight amount of variation being allowed. The button 


(7 operates a knock-out which will be explained later, 
In the middle gage, the piece // is located against th 


contact ends of the four indicators by means of the 
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FIG. 1. TYPICAL GAGES FOR ORDINARY WORK 
various parts used in its adding machines. The impor- 
tant surfaces are tested by means of indicators, while 
other parts are tested for maximum or minimum dimen- 
sions, as the case may be, by properly set plates or pins. 
An excellent example is the gage used to test the 
piece A, Fig. 1. This piece is punched from sheet steel 
and has four small holes pierced in it, and both an ex- 


FIG METHOD OF PLACING THE KNOCK-OUTS 


At A is the 
In the right- 
the piece 1s located by means of three hard 


slide T. which is operated by the lever J. 
push button for the knock-out mechanism. 
hand yayve 
ened pins which are minimum and distance gages for the 
holes. A smaller pin lower down also acts in the same 
capacity. The “corner” at L and the surface M are the 


main reading points; the knock-out push button is at N. 
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FIG. 3. GAGING CHARACTERS ON ITEM PLATES 


FIG. 4. GAGE WITH CLAMPING SLIDE REMOVED 
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These three gages are shown bottom up in Fig, 2, 
which gives a correct idea of the operation of the knock- 
outs. The various push buttons come through the cast- 
ing at A, B and C respectively. From these buttons, 
small levers fulerumed near the middle Jead to pins that 
work in holes under the pieces being gaged. As the 
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acters are indexed around by means of the master-plate 
E and the lock F, which is operated by the lever G. 
The method of locating and holding this piece of work 
is more plainly shown in Fig. 4, where the clamping 
plate is removed. From this it will be seen that the 
clamping plate A has two beveled slots B and C which 


























FIG. 6. OFFSET AND PARALLELISM GAGE 
push button is pressed down these pins are pushed up, 
forcing out the gaged piece. This saves time and the 
danger of distorting the work by prying it out. These 
three examples fully cover the main points of this type 
of gaging fixture. 


GaGInG IremM-PLATE CHARACTERS 


In the fixture shown in Fig. 3 
is located at A by means of a center plug and a stop B 
the teeth. A sliding clamp C 


the piece to be gaged 


which engages between 


FIG. 6. 


CARRIER RUN BACK AND CLAMP REMOVED 
fit under the heads of the T-posts D and FZ. This way 
of clamping is quick and leaves the top of the fixture 
free for the setting in of the work. 
Gace For Irem-PLATE ARMS 

The amount of offset and the parallelism of item- 
plate arms are gaged in the fixture shown in Fig. 5. 
The piece is located at A over a center plug with a small 
hardened pin between two of the teeth. A clamping 
plate B is drawn tight by means of an eccentric lever C. 


























FIG. % SECTOR AND ITEM-PLATE ASSEMBLY GAGE 

holds the piece securely to the surface on which it is 
placed. The pieces to be gaged are made right and left, 
the same fixture answering for both. As shown at D, a 
series of characters are engraved on the edge between 
the places indicated by the arrows. These characters 
must be accurately located with relation to the teeth, 
and the faces must be a certain distance from the center. 
The contact piece of the indicator fits over the character 
so as to gage the important surfaces as the various char- 


FIG. § CLAMP REMOVED AND ONE INDICATOR UP 

As there are nine different amounts of offset, this is 
provided for by means of a series of sliding stops against 
which the indicator carrier may be set. As shown, the 
carrier is butted against the stop D, which is operated 
by the pin #. With the stop out, the carrier is run 
up against it by taking hold of handle F and pushing 
toward it. Each pin in the row is attached to a sliding 
stop, which is used according to the pieces being tested. 
The parallelism of the surface of the arm lengthwise to 
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the surface of the item plate is tested by means of the 
two indicators G and H and the rocker-bar J. The lim- 
its in the amount of offset are gaged by the indicator //. 

In Fig. 6 the indicator carrier is shown run back from 
the work. The slotted clamping plate is at A. Slotted 
in this way, it is easily slipped onto the grooved plug B 
and drawn tight by the lever, as explained. The two 
holes C in the clamping plate are for finger holds in 
removing or replacing. The tooth-locating pin is shown 


at D. 
Testing Item PLATE AND Sector ASSEMBL) 


The fixture shown in Fig. 7 is complicated and heavy, 
weighing about 60 lb. The base is 12x12 in. and the 
round table carrying two of the indicators is 117% in. 
in diameter. This table revolves on ball bearings. The 
assembly of item plate and sector weighs about 10 oz. 
The item plate is located on top of the built-up post by 
means of a center-plug and pin between two of the 
teeth. A lever clamping-plate holds it securely in place. 
The indicator A tests the position of the first tooth of 


the sector. This indicator and holder may be swung up 

















FIG. 9.5 WORK REMOVED AND TABLE SWUNG TO RIGHT 


out of the way when using the indicator B, which tests 
the pitch of the sector teeth as the table carrying it is 
rotated between the stop pins C and D, the screw 2 
limiting the movement. The indicator F acts as a stop 
and locator for the arm. The indicator @ tests the 
of the sector as its contact piece rides the surface during 
the rotating movement. 

In Fig. 8 the fixture is shown with the clamping plate 
removed and the first-tooth indicator swung up out of 


side 
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the way. The pin for lo ating the item plate teeth is 
shown at A. 

The fixture with the work removed and the table 
turned toward the right is shown in Fig. 9. This view 
also shows clearly the built-up center post. This is 
made to accommodate the various offsets of the item 


plates, each disk being 0.8 in. in thickness, which is 
the exact difference between successive arm offsets. The 
top plate, to which the work is clamped, is kept in the 
correct position on top of the various disks by means of 
the keyed post A, over which a keyway cut in the plate 
fits closely. While the work must be clamped solidly 
to the top plate, it is not to lock down this 
plate, as it is enough for the without 
further fastening. The clamping lever is locked under 
the T-head posts by means of beveled slots and is a quick 


necessary 


heavy purpose 


and effective device. 
m 
Milling Work on Mail-Box 
Brass Doors 
Many of the fixtures in use in the shop of the Keyless 
Lock Co., Ind., are the 


tions on the part of the workmen. Every encouragement 
of their heads to increase the 


Indianapolis, result of sugges 


is given them to make use 


output and reduce cost. The superintendent, however, 


is a man of wide experience, and a majority of the labor- 


saving devices can be traced directly to him. 


As the name of the company indicates, it makes key- 
less, or combination locks, many of which are used on 
letter boxes. All are familiar with the type of letter 
box to be found in the average post office. The brass 


boxes orm a considerable portion of the 


While great 


machining of the doors 


these 
shop output. 


doors for 


number of fixtures are in 


use for the manv of them are 


duplicates in everything except size. For this reason, as 


the work is comparatively simple, a few fixtures will give 


a good idea of how the doors are nae hined., 
The edges of the 


shown in Figs. 1 and 2. A g 


doors are trimmed in the type of {ix- 


ture ang of four cutters is 


used on the arbor, as shown. The door to be milled is 


held to the top of the 
A cut is taken with one parr of straddle mills, 
2 and 


fixture by merns of a cover-plate 
and nut. 
then the fixture 
the other edges finished. 


ing the cam clamps and swinging around 


is swung around as shown in Fig. 
The fixture is indexed by loosen- 
against a stop 
pin. 

A fixture similar to the one just described, but newer 


in design, is shown in Fig. 3. Here hardened blocks A 





tts ts 
4 





FIG. 1. MILLING THE LONG EDGES 











ENDS 


FIG. 2. MILLING ACROSS THE 
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and B 


to butt against as it is swung around to its two positions. 


are screwed to the bedplate for the work carrier 


ITardened-steel plates are also set into the carrier, as 
shown at C. The clamping lock consists of two mem- 
One is the eccentric D operated by lever E, and 
This latch is beveled on the 


bers. 


the other is the latch F. 
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shown in Fig. 5. This is used to hold indicators while 
milling flats on the end of the pin, as shown. The rapid- 
ity with which work may be placed in or removed from 
a fixture of this kind is readily apparent. 

Locking bolts are beveled off on the end in the fixture 


shown in Fig. 6. The bolt is located by means of the 























FIG. 3. DETAILS OF ONE OF THE FIXTURES 


contact surfaces, so that the clamping movement is also 
a wedging one, making a firm lock that will hold the 
carrier without allowing it to chatter under a cut. The 
door to be milled is held to the carrier by a steel plate G. 
On this plate is a hinged split washer, which is swung 
in under the clamping nut H after the work and plate 
have been correctly located. A slight turn of the nut 
then suffices to clamp the work securely. Both 
and door frames are milled in this type of fixture. 


doors 


MILLING THE HINGES 
Hinge lugs on both doors and door frames are milled 
by clamping them onto a fixture very similar to a bevel 
angle plate and running straight in to a pair of milling 
cutters. The two parts of the box front are then placed 


FIG. 4. A HINGE-MILLING FIXTURE 


hole A, which is placed over a pin set into the stationary 
clamping jaw. The bolt is beveled as shown at B. 
w 


Testing Hacksaw Blades has resulted in a saving of $5,000 
by the Public Service Railway of Newark, N. J., according to 
its engineer of maintenance. About 450 gross of blades are 
used per season in connection with track repair. Ordinarily, 
prices would be obtained on several makes of blades and 
possibly crude tests would be carried out in the field. Finally, 
the blades would be purchased, taking into consideration the 
price and the tests. After it was decided to adopt scientific 
tests, prices were obtained on six types of blades, and samples 
were bought from the stocks of various dealers. Three blades 
of each manufacturer were then tested in an Olsen file-test- 
ing machine rigged for the purpose. From the machine, with 
calculations, the following data were obtained: Total inches 
sawed, total number of 6-in. strokes, average cut per stroke 
in inches, total cost of blades per inch cut, total time con- 
sumed in minutes, time in minutes per inch cut, total labor 
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FIG. 5. A QUICK-ACTING MILLING FIXTURE 


together and the hinge lugs milled off even. This ts 
done in the fixture shown in Fig. 4. The uneven hinge 
lugs are shown at A and B. A mill is run lengthwise of 
these to give them an even appearance. The clamps used 
are of the quick-acting eccentric type commonly used in 
this shop. Spring plungers or pins keep these eccentric 
clamps against the contact lugs at all times. 

Another quick-acting eccentric clamping fixture is 


FIG. 6. BOLT-BEVELING FIXTURE 

cost at 18%c. per hr. (assuming the blades are being used in 
the field), labor cost per inch cut, cost per inch cut (in- 
cluding cost of blade and cost of labor in using saw), rela- 
tive cost of each type of blade per inch cut and relative 
amounts cut by three saws of each type of blade. It was 
found that blades costing $5.70 per gross showed a total cost, 
taking into consideration the operation of the blade in the 
field, of more than 2% times that of another type of blade 
costing $5.52 per gross. It was figured by the result of these 
tests that the company was able to save approximately $5,000 
per season on the cost of hacksaw blades. 
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Boring Four Bearings in Place 


Some time ago, while working in a small general repair 
shop, we were called upon to rebabbitt the four bearings 
of a 6-in. shaft that transmitted power through bevel 
gears to the crushing plant of a near-by mill. This job 
would not have been anything unusual except for the fact 
that the superintendent insisted that the metal be thor- 
oughly peened into the bearings after pouring and then 
bored out to size. The function of the bearings C,, C 
and C,, shown in Fig. 1, was to support the boring bar B, 
while the bearing C, performed the double function of 
both supporting the bar and providing a means of feeding 
it into the work. 

Having set a wire line as indicated in Fig. 3, the four 
bearings were adjusted central with it and holes for the 


bolts D in Fig. were marked with a scriber and 

crilled with an electric drill. The mandrel used for a 

core when pouring is shown in Fig. 2. It was held 
Oil Hole 
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C, and C, and the motor was run left-hand direc- 


tion. This caused the tools to be fed through these 
bearings. They were then removed through the spaces 


provided for that purpose, and tools ground to the oOppo- 
site hand were inserted in position for roughing bearings 
C, and C,. The motor was then started in the opposite 
direction and the tools were fed through the bearings men- 
tioned. The tools were held position by 34-1n. head 
less screws. 

By spacing the tools as shown, Fig. 1, no idle running of 
the bar was necessary. 


JOHN GRAHAM. 


Sparrow's Point, Md. 


Repairing a Boring Machine 
While working for the Ironton Punch and Shear 
Co.. Ironton, Ohio, I had occasion to overhaul a large 
horizontal boring, milling and drilling machine. This 
machine had a 6¥%-in. bar with 
a feed of about 11, ft. It ran 


through a long cast-iron sleeve 


weep *)) \ on gear 42 in. long and was driven 
: eg see . » 
K by two feather keys fastened in- 


7 t ‘ 
a | lA side this sleeve. As the bar 
- was about sy in. loose in the 
~ \ —— = mf . 
. At a sleeve, milling was out of the 
question and a round bored 


ile was a thing unknown. 
This unpleasant state of affairs 





FIG.1 continued until, times being 
: ( ‘ dull, | was elected to overhaul 
Drive Shaft . 
5) 2 eee Wire, Lead LK 1 } the machine, ” ae ry! a 
{ | He” \ 56-1n. engine lathe and the 
win vaiiiissy iS WN) Square~ NZL mil vn 7] oz 
Jonni Diino ene “7 Ni FIG.3 scrap heap. After having re- 
F1IG.2 moved the bar and sleeve pear, 
[ put four pieces of 3x%4-in. 
BABBITTING AND BORING FOUR BEARINGS OF A 6-IN. SHAFT lat steel on the lathe chuck to 


TOOLS USED IN 


IN PLACE IN A CRUSHING 


and (©, 
bearing 


in position by the bearings. Bearings C,, C 
were bored a running fit for the bar B, while the 
C, was threaded. It was therefore necessary to provide 
the mandrel with two ends, one to fit the plain bearings, 
as shown at M, and the other to slide within the threaded 
bearing. 

The boring bar used is shown in Fig. 1. 
from a piece of cold-rolled steel, straightened and at one 
end threaded 20 threads per inch to fit the bearing C, 
Four 1,4-in. holes were drilled, as shown at //, to carry 
The gear 


It was made 


the tools, which were of 34-in. square steel. 
was driven by a reversible electric motor through a wooden 
pulley P, and the pulley on the motor was made of suffi- 
ciently wide face to allow the bar to travel the required 
distance. 

In operation two bearings were roughed out simultane- 
ously, but each was finished separately. Referring to 


Fig. 1, the tools were set in holes in the bar at the bearings 


MILL 


form four stops, as in Fig. l. 


and bored them out an accu- 
rate fit on the end of the sleeve. 
of scrap iron and turned it the size of the journals of the 
sleeve gear and used this to set my steady rest jaws by. 


Chucking the 


I then chucked a plece 


sleeve, using the bored stops or dogs to 


insure its being accurately trued, each end in turn was 
bored out to 7 in., the holes coming dead _ straight. 


Meanwhile bushings that had been cast were chucked and 
bored y's in. turned a press fit, cut off and 
both pulled in with clamps and a long stud. Then a piece 
0.002-in. shoulder 


under size, 


of cast iron was turned with a 67% + 
and a center at 60 deg. accurately bored im it. 
The sleeve was rechucked and driven by friction only 
between it and the strips or dogs on the chuck. The 
bush in one end was bored out 67% + 0.002 in., then the 
‘ast iron was inserted and the journal at that 


angle 


plate of « 
end trued up, as it was out of round. 

The dogs were set in, rebored the new size 
bushing was bored and the second 


and the 


sleeve reversed: the 
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journal turned. The feather keys were fitted and when 
we went to put the machine together the shaft could just 
be pushed neatly through the sleeve as in Fig. 2. 

New bearings were fitted to the machine, and in this 
connection I used a method to save time and sweating 
them together. As shown in the illustration, the bearings 
were cast in halves. 
clamped together, taken to the drill press and holes 


The faces were planed and then 


~ 
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IN MAKING AN EFFECTIVE 
BORING MACHINE 


DETAILS OF TOOLS USED 
REPAIR ON A 


drilled on the parting line, so that half of each hole 
was in each casting. Tight fitting dowels A, Fig. 3, were 
driven in each hole, effectually keeping the halves in 
proper location. Afterward they were turned and bored. 
I have used this method on various occasions, always with 
alignment 


permanence of and 


RoLAND V. Hutrcuinson. 


results both as to 
economy of time. 


Brazil, Ind. 


fine 


cal 


A Simplified Table of Decimal 
Equivalents 
The greater number of micrometer calipers in use have 


It has 
been a matter of much discussion among machinists just 


graduations reading in thousandths of an inch, 





£=0.0625 or 0.0624 / 









3 - oak 
52 = 0.09375 or 0.093 4 


FiG.2 


FRACTIONAL MICROMETER SETTINGS 


TWO 


why the decimal numbers on tables of decimal equiv- 
alents are shown carried out to the fifth and sixth deci- 
mal place, as these extra numbers can never be used and 
only serve to confuse the worker in setting his microm- 


eters, 
A simplified table of decimal equivalents is shown 
herewith. It is the practice of those setting micrometers, 
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that whenever the ten-thousandths, or fourth decimal, 
place contains the numeral 5, the barrel of the microm- 
eter is moved forward one-half a division or halfway be- 
tween two graduation marks. This is done by judging 
the distance with the eye, which is accurate enough for 
all purposes, 

Part of a micrometer is shown in Fig. 1, set for +, 
of an inch. ‘The equivalent for this is 0.0625. On the 
table shown, this reads 0.062144; the fraction Y% is 
for setting the barrel halfway between two graduation 


DECIMAL EQUIVALENTS WITH FRACTIONAL ALLOWANCES FOR 
SETTING MICROMETER CALIPERS 





Pn 0.015% B 0.515} 
4 0.031} i} 0.531} 
& 0.046] B 0.546] 
A 0.0623 0.5624 
& 0.078} 2 0.578} 
3 0.093} 3 0.5933 
& 0.1093 z ~ 0.6092 
} 0.125 0. 625 
a 0.140} ra v40} 
5 0.156} a4 ). 0564 
4 0.171 # 0.671] 
3 0.1875 0.6874 
8 0.203} $3 0.703% 
AP 0.218} ay 0.718} 
8 0 2343 i ~ 0.734) 
} 0.25 ? 0.75 
My 0. 265% #4 0.7654 
0.281} i 0.7814 
1s 0.296] # )0—~«S 79865 
i 0.312} 4 zi 0.812} 
2 0. 3284 # ~ 0.828) 
4 0.343} re 0.843} 
Fy 0.359) # ~ 0.859} 
2 0.375 |] 0.875 
Fe 0.3903 il ~ 0. 8903 
3 0.4064 8 0.9063 
a 0.421] it 0.921} 
0.437) } 0.9374 
# 0.453} # 0.9534 
15 0.468} +4 “0 968} 
Fr 0. 484} hi 0 984i 
1 0.5 


marks, as already described. In Fig. 2 the micrometer 


is set for jf of an inch. The equivalent for this is 
0.09375. On the table this equivalent reads 0.093%, ; 
the fraction 34 in this case is for setting the micrometer 
barrel forward three-fourths of the distance between two 
graduation marks. 

It will be noticed that these fractional 
taken from the numbers on the regular tables of decimal 
equivalents and represent the difference over the third 
decimal place. For example, the equivalent for */,,th is 
0.015625, the last three figures 625 equals 5g, the differ- 
ence for setting the barrel of the micrometer. 

Hartford, Conn. James E. Coo.ey. 


figures are 


3 


What Is the Best Way To 
Harden Shell Burrs? 


Can someone give me information regarding the best 
method of hardening shell burrs used for dressing stone 
on pulp grinders, and also the grade of steel tubing used 
in the manufacture of these burrs ? 

A careful search of the technical literature at my com- 
mand fails to bring out any information on this subject. 
Possibly others will also be interested in securing this 
information. 

Thorold, Ont. Kk. J. ANDERSON. 

| We will be very glad to forward replies to Mr. An- 
derson and, to publish those which may be of help to 
others.—Editor. | 
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Indexing Key for Shaper Vise 


This key is useful in setting the shaper vise accurately 
and quickly to right-angle positions. If the graduations 
are not kept clear, or if the light is poor or the mechanic 
careless in turning the vise, expensive errors may be made 
through inaccurate indexing. This key will index with 
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HANDY KEY FOR SETTING SHAPER VISE 


precision in the dark and is a time-saver. The body of 
the key fits the slot in the table and the taper part B 
trues the position of the vise by entering a corresponding 
taper slot which must be cut in the bottom of the vise. 
After fitting the key in place, a light cut should be taken 
on the inside of the vise jaws to true them up. 
Austin, Tex. E. S. BLACKBURN. 


3S 


Safety Screen Glass for 
Grinding Wheels 


rT ° ° . . 
[he accompanying drawing shows a design for a 
safety screen glass which is used by the New York, New 





Haven & Hartford R.R. when grinding wheels. The 
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EFFECTIVE GRINDING-WHEEL PROTECTION 


frame is bolted to the hood of the grinder and extends 
over the wheel, thus giving ample protection to the eyes 
of the person using the wheel. 

The glass in the frame is ;;-in. plate, and while not 
easily broken it can readily be replaced by removing the 
four corner bolts and lifting the top half of the hard- 
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wood frame. This is done without detaching the lower 
half of the frame from the hood of the grinder. The 
device does away with the use of goggles and is more 
sanitary. T. G. Brown, 
New Haven, Conn. 
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Wooden Micrometer-Cases 


The illustration shows a wooden micrometer-case, de- 
signed both for convenience in handling by the toolkeeper 
and operator and to reduce the cost of repair. 

The different pieces of wood of the dimensions given 
herewith are glued and nailed together to conform to the 


DIMENSIONS OF MICROMETER-CASE 








Size A, in kk FS _— oo I, J, —_ ke me N, 
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HANDY AND ECONOMICAL MICROMETER-CASE 


illustration, which shows three views of the case. At K 
and C' and acts as 
The body of the 
which is just wide and deep 
The curved slot 


is the block of wood which sits in 
a support for the micrometer head. 
instrument sits into space LF, 
enough to comfortably house it. is de- 
signed so that the operator can easily pick the instrument 
from the case. 

The size of the micrometer is stamped in large figures 
on the end. B. M. Harrts. 

Roxbury, Mass. 


Handy Slotting Fixture 


The illustration shows a handy device to utilize bench- 
lathe or other collets for hand miller, 
manufacturing jobs that would otherwise prove awkward. 


doing, on a 


The piece of square cold-rolled steel A is bored to suit 
the collets B and is slotted on the bottom for the cam C 
and links D. It is then secured to the cast-iron index 
plate HZ, which carries a spring-backed plunger F engaging 
proper bushings @, located for our work 60 deg. and 
work down till 


90 deg. apart. The operator pushes the 








824 AMERICAN 
it bottoms on the stop, clamps the work and mills the 
piece, then raises the cam lever, and the work is ejected. 
The index bushings that are not used are replaced with 
bianks when the fixture described is placed in operation. 


a 





INDEX FIXTURE 


MILLING 


SLOTTING AND 
For slotting, straddle milling, etc., on the miller, or 


reaming, countersinking or work of like character on 
the sensitive drill, this fixture is excellent for both speed 
and accuracy. C. Booru. 
Schenectady, nm. 2. 
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Power Winder for Small 
Electric Coils 


In the average experimental shops, especially those 
which make ‘a specialty of electrical instruments, it is 
often necessary to wind electromagnets of various kinds. 
The usual method is to use the ordinary hand winder, 
or for greater speed, the lathe. Both ways proved incon- 
venient and expensive. We had a continual procession 
of coils to wind, and this was sufficient incentive for the 
concoction of the following scheme, It has been so suc- 
cessful that I submit it for the benefit of others. 

This winder is made from the ordinary small grinder 
head, which costs about 5c. The space within the Y 
hearings was enlarged to accommodate the friction disk / 
hesides the original pulley P, the latter having its boss 
cut down on each side for economy of space. The original 
spindle wes discarded and a straight shaft turned down 
as at F substituted. The disk F, 
flange, has a semicircular groove turned in its face con- 


made from a cast-iron 


centric with the circumference and at a distance from the 
center which brings it in contact with the pulley as shown 
on the drawing. A ,'; round leather belt is shellacked in 
A setscrew fastens it to the shaft. 


the groove. 
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Between the disk F and the pulley is a light spring to 
separate them normally. The end # is furnished with a 
fiber disk D for hand control. The clutch C 
in the slot in the stud screwed into the side of the bear- 
ing. The upper end of the clutch is in the shape of a 
fork, the legs of which are disposed one on each side of 
FE and rest normally close to the shoulder of 8S. A suit- 
able spring 7’ keeps the clutch disengaged from the 
shoulder and at the same time presses the fiber brake but- 


is pivoted 























COILS 


POWER WINDER FOR SMALL. 
ton B against the hand disk J), checking the motion of 
the winder. The lower end of C has an arm A’ fastened 
rigidly to it as shown, and a belt lace leads from the 
free end to a foot pedal made from an iron butt hinge. 

Between the belt lace and the clutch end is a spring 
which takes up excess motion of the pedal and also regu- 
lates the pressure of the clutch against the shaft. The 
end of the shaft is furnished with a suitable device 
for holding the coil to be wound. Power is applied by 
means of a small motor belted to the pulley. 

In operation the left hand grasps the disk D lightly 
to check the sudden start, and the foot pedal is depressed. 
This throws the clutch against the shoulder of SN, transmit- 
ting the power to the disk F. Should the wire become 
crossed, requiring the unwinding of a section of the wire, 
it is only necessary to release the pedal slightly. This 
releases the clutch and also keeps the brake button from 
The wire can then be unwoand as required 
MARTIN FOGEL. 





operating. 
and the winding continued. 
New York City. 
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Protection Against Corrosion is most difficult in the cave 
of quantities of small-size articles. A method which has been 
giving first-rate results in the of buckles, rings and 
harness fittings generally may help to solve this vexed ques- 
tion elsewhere. Cheap varnish is diluted to two or three 
times its volume with methylated spirits. On account of evap- 
oration, the mixture is made up as required. The apparatus 
consists of two oil drums each minus one end. An ordinary 
5-gal. drum, which is 11 in. in diameter, has %-in. holes 
punched in the bottom and sides. The other drum may be of 
6%-gal. capacity, of 12 in. diameter, or a 10-gal. drum, which 
is larger still. The larger vessel is filled about one-quarter 
full and the articles to be treated put in the smaller vessel. 
The perforated drum is lowered into the liquid, immersing the 
articles to be coated. Withdrawing the smaller vessel im- 
mediately, the major portion of the fluid drains back again in 
To finish draining and to harden the coat- 
shot out on a wire draining sur- 
face and in 15 min. are ready to pack. The process is really 
a cheap and effective form of cold lacquering in bulk. The 
articles remain bright for long periods of time, while the 
coating is not in the least obvious, 


case 


a minute or so, 


ing, the contents are then 
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Natural Light as a Shop Asset 


The past few years have witnessed a marked change in 
the attitude toward artificial shop-lighting, and remark- 
able improvement has resulted in that field. Natura! 
light, however, has not received a corresponding amount 
of attention. This is not so true in the arrangement ol 
new buildings as in research and investigation into just 
what are the desirable daylight features and how they 
can be secured in the shop. 

Although the idea is prevalent that daylight is cheap, 
its absence becomes extravagance when for some reason 
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there is an insufficiency because of either poor building 
design or adjacent buildings that have been erected since 
the original structure was completed. The study which 
has been devoted to artificial light has shown beyond 
question the economic value of good light in the shop; 
and the same line of reasoning demonstrates that adequate 
natural light is equally if not more important. 

Strange to say, however, the features involved in the 
design of an artificial-lighting system are apt to be more 
simple than those for natural lighting. Possibly it is be- 
cause of this fact that the latter has not received as much 
engineering attention as it deserves. One reason for the 
difference between the artificial- and the natural-lighting 
design characteristics is the extremely variable nature of 
the light from the sky. To be adequate, shop windows 
must not be designed on a basis of the average clear day, 
but the darkest day that is likely to come during the win- 
ter months must be taken into account. Even with this 
precaution, the difference between the extremes is apt to 
be so great that the windows cannot provide proper nat- 
ural light under all the conditions imposed, but must be 
supplemented by an artificial-lighting system. 

Notwithstanding the general tendency to neglect giv- 
ing scientific attention to window areas and the proper 
distribution of natural light, a few specialists have studied 
the subject carefully and information is gradually becom- 


ing more readily available. On the basis of such infor- 
mation these features of building construction can be 
cared for according to approved methods of desien. Prob- 


ably more consideration will be given to the resultant 
lighting effect in the shop areas than to the windows 
alone. 

From the economic viewpoint, adequate natural light 
offers the same advantages that have been outlined in 
these columns from time to time in connection with arti- 
ficial light. As a matter of fact, the returns to the shop 
fully equipped with natural-lighting means are perhaps 
even greater than the returns from a well-designed arti- 
ficial-lighting system, because the davlight is apt to be in 
service for a larger portion of the day, and those who 
work feel that davlight is the natural or normal condition 
as contrasted with dark sections where artificial light 
must be emploved throughout the day. 

Illustrating the features involved in the design of 
window areas for the production of adequate natural 
illumination, an article elsewhere in this issue is of inter- 


Particular attention is directed to 
It is just 
such methods that will serve to remove window designing 


est and importance. 
the calculations for window area and intensity. 


from the eondition more or less of guesswork and place 
it on an exact or nearly exact basis. 


Mechanical Aids for the 
Crippled Soldier 


Frank B. Gilbreth has made an earnest plea to Ameri 
cans to assist in developing methods and appliances to aid 
crippled European soldiers to become productive in in 
dustry. This appeal was made in an address presented 


before the New York section of the American Society of 


Mechanical Engineers on the evening of Oct. 12. Mr. 
Gilbreth has spent a considerable portion of the past 


vear in Europe and has come in actual contact with the 
tremendous problem of helping the war-injured to help 
themselves. Ile estimates that already there are 2,000, 
000 men who have suffered the loss of limbs or faculties, 
or both. 

In time these men and many 
of the working community, both to support themselves 
and to fill gaps in the ranks of labor left by those who havi 
died or been killed. 


to what is to be done for these millions of cripples when 


more must become a part 


It is therefore an urgent question as 


their wounds have been healed and their injuries rem 


edied, so far as medical and surgical skill can heal and 
mend. 

These men are of many types, for this has been a wat 
of all classes of society. Roughly they may be divided 
as follows: 

1. Men who have done chiefly mental work. 

2. Men who have done chiefly manual work, but whos 
capabilities will allow them to be transferred to mental 


work. 
3. Men who have done manual work, and whose capa 
bilities and inclinations are confined to this kind of labo: 
Of these, the first two classes can probably he handled 
with comparative ease. The third class presents the most 
difficult part of the problem. fitted 
and taught to take up some kind of productive labor to 


Its members must be 


which their individual capabilities, preferences, difficulties 


and shortcomings mav be adapted. The problem may be 


? 
considered as an exaggerated form of vocational vnidance, 


vocational training and systematic placement of men. 


Educators have already realized their own responsibili 


ties in the solution of this problem. Thev are providing 


opportunities for crippled brainworkers to become pro 
hanical aids and 


ductive and have set about devising mer 


methods of teaching for those who have previously en 
gaged in manual work and must continue in the same 
field. Ingenious devices have heen developed oO! adapted 
from prototypes used by workmen disabled in the in- 


dustries. Two such “mechanical hands” are shown on 


page 812. But only a small beginning has heen made. 


This part of the problem 
the 


the development of mechan- 


ical devices and adapting of industrial processes, 
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methods, machines and tools to the capabilities of the 
crippled—must have engineering study. Mr. Gilbreth 
and his associates are attacking it from the motion-study 
side. At the outset one of the important ways of aiding 
the movement is to supply information as to cripples who 
have made good in the industries, showing what teaching 
they received, what mechanical aids they used and what 
they accomplished. A field for immediate study is how 
to adapt standard machines so that they can be manipu- 
lated by cripples. Still another is an investigation of 
what processes and methods in various industries can be 
taken over by men with particular kinds of injuries. 
America, the home of labor-saving machinery, should 
contribute largely to all of these. 

The American Machinist will gladly become a means 
for publishing information in regard to crippled machin- 
ists who have made good in the shop, for illustrating and 
describing mechanical devices that they have used in the 
place of arms, hands, legs and feet, to assist in performing 
work and for showing modifications that may be made in 
machine tools or hand tools to adapt them to the use of 


the injured. . 
Unit or Individual Piece 
Inspection 


One of the features which makes the inspection prob- 
lem so difficult is that in too many cases we do not begin 
near enough the source—with the design of the piece 
before it goes into the shop. A little judicious inspec- 
tion at this stage by a practical production man will 
prevent much delay and cost later in the game. This 
is fortunately being done more and more. 

Another stumbling block is the theoretical assumption 
that it is perfectly easy to hold each piece within limits 
of a thousandth or less, and it is obvious that if every 
piece is correct, assembling and final inspection is mere 
child’s play. Actual practice, alas, plays havoe with 
such a theory, for high and low limits make different fits 
and the results are not always satisfactory! 

Much of this trouble can be checkmated, 
if the kind of inspection is made to depend on the use 
to which the piece is to be put. If it is part of a unit 
that is subject to much wear or liable to breakage so as to 


however, 


require frequent replacement, then rigid inspection of 
each individual piece is necessary. If on the other hand, 
the unit never requires replacement except as a whole, 
unit inspection is all that is If the as- 
sembled unit performs all the functions required of it, 
the interchangeability of each separate part is not worth 


hecessary. 


considering. 

The automobile or aéroplane motor on the one hand 
is liable to require replacement of any individual part 
such as a valve, a piston or ring, a connecting-rod or 
crankshaft. These parts should be interchangeable with 
a minimum of fitting. The gear-set, or transmission, also 
wears and sometimes requires renewals. In this case, 
however, wear ha# usually been sufficient to affect the 
perfect fit of a new shaft or gear, and it is one of the cases 
where the question of real interchangeability receives a 


severe test. 

Going to the other extreme and taking a shrapnel 
or its fuse, either time or detonating, we have units 
that will never be repaired or replaced in any way. With 
work of this kind the idea of interchangeability except 
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as a convenience of assembling, is absurd. The unit as a 
whole must be perfect in every way so as to perform its 
function without fail at crucial moments; but the exact 
size of each part, so long as it comes within sufficient 
limits to assemble and work properly, is a matter of no 
moment. 

One of the considerations in inspection then, is the 
way the piece is to be used and whether it is to be re- 
paired, or thrown away and replaced by a whole new 
unit. This determines whether each individual piece 
must be considered in every detail by itself or whether the 
unit can be considered as a whole. A study of the work 
from this viewpoint may be of assistance in determining 
the kind of inspection as well as the limits which must 
be maintained. 


September Exports of Metal- 
Working Machinery 


Metal-working machinery, including machine tools, 
shipped from the port of New York during September 
reached the value of $2,729,012. The total for the first 
three months of the present fiscal year—July, August 
and September—is $8,951,951. During the last fiscal 
year the shipments from the port of New York aggre- 
gated nine-tenths of the grand total for the United 
States. Increasing this three months’ record by 10 per 
cent. gives us the amount of $9,650,000 as a close ap- 
proximation to the total shipped from the United States 
during the first three months of the present fiscal year. 

The table below gives a comparison of the New York 
Port shipments month by month for July, August and 








September. 
July August September 

Denmark $6,189 $921 $8,989 
France. 913,027 587,131 787,294 
Greece. 1,520 57 
Italy... 47,397 74,747 52,804 
Netherlands 18,083 51,976 40,605 
Norway 7,600 3,669 5,547 
Portugal " 64 
European Russia 554,154 644,138 601,032 
Spain. . 7,710 35,296 37,264 
Sweden 28,160 15,779 25,875 
Switzerland 2,691 199,750 4,876 
England 1,312,034 1,348,199 1,070,819 
Scotland 49,837 18,579 15,570 
Ireland 255 
Guatemala 899 89 
Honduras 19 319 341 
Costa Rica 697 ¢ou8 
Nicaragua 67 80 el 
Panama 32 1,250 240 
Mexico 174 83 6,363 
Salvador 118 
Cuba 28,023 12,128 6,746 
Santo Domingo 696 231 488 
Argentina »,095 5,745 10,188 
Brazil », 363 328 oe 
Colombia 173 234 165 
Chile.. S48 10,502 7 
Ecuador 641 
Peru... 1,526 153 ee 
Uruguay 164 418 1,237 
Venezucla 63 769 
China. . 4,780 9,145 
Chosen (Korea) 1,539 ae 
British India 6,883 3,503 817 
Straits Settlements 715 62 
Dutch East Indies 3,106 13,207 1,621 
Hongkong 600 
Japan 6,464 3,753 5,028 
Austria 18,135 
Australia and Tasmania. 135,898 21,996 
New Zealand 3,746 3,768 4,793 
Philippines 1,782 284 
British South Africa 6,749 3,876 6,167 
Madagascar , 60 
Morocco 355 
Portuguese Africa.......... 786 

Total $3,160,598 $3,062,341 $2,729,012 


we 
It has been noted that [an] ideal method [of perform- 
ing a mechanical operation] seldom lies in the consecutive 
acts of any one individual.—Frank B. Gilbreth. 
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Rapid Ball-Bearing Sensitive 
Drilling Machine 


The machine shown is of the sensitive type, with a 
capacity of drilling holes from 0 to ¥g in. at 9,000 r.p.m. 
and to the center of a 6-in. diameter circle. 

The spindle is driven directly by an open belt from a 
pulley on the upper end of a vertical shaft at the rear, 
being in turn positively driven by spiral drive meshing 
at right angles with a horizontal shaft on which tight 
and loose pulleys are mounted on the outer end, so that 
the machine may be belted directly from the main line. 
The machine takes work or jigs up to 614 in. in height 
between chuck and table, the latter having a working sur- 

















SENSITIVE DRILLING MACHINE 


face 414 in. wide on the front. The 
spindle has a 2-in. vertical travel. A threaded depth gage, 
with hardened knurled-screw head and side-locking screw, 
permits fine adjustment of the main depth gage for drill- 
ing to precise depths. 

The spindle is kept raised above the work by a coiled 
spring inside of the drill column, which distends when 
The spring has just suffi- 


deep by r in. 


the hand-feed lever is released. 
cient tension to raise the spindle and bring it to a gradual 
stop, avoiding jarring of the ball thrust and radial bear- 
ings at the top of the spindles. To accomplish sensitive- 
ness of feed all direct belt pull from the spindle itself 
has been eliminated. The spindle pulley is recessed out, 
and in this recess two radial ball bearings are mounted. 
The outer races of these bearings are secured by a creeping 
fit to the inside of the pulley, and revolve with it, while 


the inner races are mounted on a fixed, hard, phosphor 
bronze sleeve clamped securely by Its lower end in the 
The 


helt pull responds on this sleeve, while the spindle which 


drill-frame spindle bearing and remain stationary. 


passes through it is at all times entirely free from this 
pull and because of this construction remains practically a 
floating spindle. The hardened-steel cap which closes the 
upper open end of the spindle pulley incases the ball bear- 
ings to exclude dust and grit. The cap is broached with 
two keys from the solid, which engage in the keyways of 
the spindles, thus communicating the drive of the spindle 
pulley te the spindle itself. 

The sensitive spindle feed is maintained by having thi 
pinion which is operated by the hand-feed lever mesh into 
a rack cut on the back of the drill-spindle frame, but not 
directly into a rack mounted on a feed sleeve around the 
spindle itself. In this way the slightest resistance to drill 
itself is instantly communicated to the operator’s hand, 
and the feed can then be eased off at once and the breakag: 
of fine drills avoided. Proper tension to the bel€é can b 
maintained with an adjustable belt-tightener pulley at 
the side, which revolves on ballbearings mounted insick 
of the pulley itself. 


The bench space occupied is 12 in. across the front 


of the bench and 15 in. deep. The machine weighs 76 
lb. and is a recent product of the Langelier Manufacturing 


Co., Providence, = 2. 


Shrapnel-Threading Die Head 


The illustration shows a stationary-tvpe die head de 
veloped by the Landis Machine Company, Waynesboro, 
Penn., for threading base and fuse plugs of shrapnel. 

This head is manually operated by a bell-crank lever 
locked in. the Standard Landis 


and is closed position. 














SHRAPNEL-THREADING DIE HEAD 


chasers are employed. They are furnished with short 
throats or without throats, so that it is possible to cut a 
full thread up to the head of the plug. 
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Boring and Turning Mill 





The illustration shows the latest addition to the line 
of boring and turning mills made by H. Bickford & 


Co., Lakeport, N. H. The machine is 
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cutters at B another of a larger diameter. The tap ( 
follows into the hole finished by B. This tap is 
There is also a cham- 


The 


then 
of the regular collapsing type. 
fering tool in the bar, but it is not plainly shown. 





provided with power rapid traverse for 
the tool spindle as well as the saddles. 
It is of simple construction and is 
easily operated through a conveniently 
located handle at the end of the rail. It 
is independent of the movement of 
the table and may be operated while 
the table is at rest. In the motor- 
driven machines the traverse operates 
from the cross-rail motor. Safety fric- 
tions are provided to protect the ma- 


through careless 


chine from injury 
operation. 
The two heads have independent 


horizontal and vertical feeds. It will 
be observed that for belt-drive a large 
cone range is provided. 

The machine illustrated is the 7-ft. 
size, but it is also made in 4-, 5- and 


6-ft. The tool spindle has a 





sizes. 

















vertical movement of 30 in. and is 614% 
co's - ee ee - BORING 

by 50 in. The table is 73 in. in diame- 

ter and can be furnished special in 90 in. diameter. The 


fS in. under the rail. 


swing of the 7-ft. mill is 96 in. and 


Piloted Combination Boring 
and Tapping Tools 
The two tools shown, with part of the work-holding 
fixtures, were made by the Murchey Machine and Tool 
Co., Detroit, Mich., for borine and tapping automobile 


parts. Both are made along similar lines, so that a de- 
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PILOTED BORING AND TAPPING TOOLS 


scription of one is practically that of the other, with 
minor variations, 

With the work clamped in place the pilot of the tool 
is guided by a hardened and ground bushing in the fix- 
the case of the left-hand tool the cutters in- 


finish-bore hole the 


ture. In 


dicated by A and 


rough- and one 


AND 


TURNING MILL WITH POWER RAPID TRAVERSE 


tap in this tool is 5¥g in. in diameter. The tool weighs 
about 75 |b. The right-hand tool 
same, as it is larger in diameter, though not so long. 
The company makes these in almost any size or com- 
bination to suit different kinds of work. 


weighs about the 


%° 


Shell-Banding Press 


The illustration shows the closing-in dies of a six- 


cylinder banding machine, recently developed by the 

















HYDRAULIC SHELL BANDER 


Southwark Foundry and Machine Co., Philadelphia, Penn. 
The ring is dropped over the shell and a guide is used 
to place it in the correct location to the groove in the cir- 
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Then a slight pressure is exerted 
It is then placed 


cumference of the shell. 
on it to align it properly in the groove, 
in the banding machine. 

The machine is provided with six dies as shown, and 
back of each one is a hydraulic cylinder operated by 
water pressure. ‘Two squeezes are necessary to close the 
rifling band properly into the groove, the shell being 
given a half-turn after each squeeze. The presses can be 
operated with an individual pump or from an accumula- 
tor or with a hydraulic pneumatic intensifier where air 
pressure is used for intensifying the water pressure in 
the press cylinders. This press is made in a number 
of sizes for shells up to 15 in 


Test Indicator 
The test indicator shown will require little explanation 
application. It attached 
readily to surface 


as to design and can be 


any 





ge or caliper used in 


testing work. Each grad 





lation represents one- 


thousandth part of an 
inch. The point of con- 
tact is of hardened steel. 
It will be seen that the 
parts well 














working are 
protected by the 
The indicator is an English development and is handled 
in this country by the William H. Simpson Co., 30 
Church St., New York, N. Y. 


TEST 


INDICATOR 


Case, 


Butt-Welding Machine 
The main features of the various welding 
made by the Detroit Electric Welder Co., Detroit, Mich., 


machines 

















BUTT-WELDING MACHINE 
have been described in previous issues of the American 
Machinist. The butt welder shown has an improved 
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form of equalizing clamp for holding stock that varies 


slightly in size. It is so made that a single movement 
of the foot treadle clamps both pieces to be welded. 

Spe ial holding dies are ot course used, but the equal- 
izing clamp allows for slight variations. The switch is 
so arranged that as the 
to butt the ends of the 


turned on. 


pulls the hand lever 
the current is 


operator 
pieces together 
This particular welder will handle stock up to %¢ in. 
these built in 
is built 


in diameter, but machines are order to 


sizes also. The machine for alter- 


handle larger 


nating current of all commercial voltaves. This ma- 
chine occupies a floor space of 18x24 in., is 4 ft. high 
and weighs about 600 Ib. 

Portable Electrical Radial 

In the machine illustrated, the motor drill and knuckle 
have a vertical adjustment on the upright column through 
the beveled gears and 34-in. lead screw and a horizontal 
adjustment by means of the rack on the crossarm an: 
pinion in the supporting knuckle. 

The revolving bearing in the knuckle which supports 
the crossarm has a graduated collar, so that the operator 
can set the drill at any angle desired. This is «clone 
means of a worm and wormwheel in the knuckle, which 




















PORTABLE ELECTRIC RADIAL DRILLING MACHINE 


also prevents the motor from turning or dropping while 
The motor can be set at any angle and has 
10-in. feed 


The handwheel and worm- 


adjusting it. 
a circle radius of 24 in. It has a through 
handwheel with quick return. 
box are adjustable to drill in either horizontal or vertical! 
position, allowing the operator to get into close corners. 
All adjustments are positive and under immediate control. 

The gears are mounted on ball bearings and are fully 
inclosed in the gear case at the end of the motor. The 


spindle thrust is taken up by means of a thrust ball bear- 
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ing. The ball bearings that carry the armature shaft 
are so arranged that the outer race is held in place by 
means of a threaded nut and the inner race of bearing is 
locked to the armature shaft to assure positive drive and 
to overcome friction. 

Grease in the gear end of the motor also serves as a 
lubricant for the spindle and thrust bearing, as well as 
for the ball bearing at the lower end of the armature 
shaft. This is accomplished by means of the revolving 
gears forcing ample lubricant through canals leading to 
these parts. The grease can be readily renewed for lubri- 
cation by removing the brass plug (stamped grease) at 
the gear end of the motor. This can be done without dis- 
sembling any part of the machine. A special grease cup 
is provided for the annular bearing at the top of the arma- 
ture shaft. 

The machine shown is the latest addition to the line 
made by the Cincinnati Electrical Tool Co., Cincinnati, 
Ohio. 


"g° 


Shell-Painting Machine 

The machine shown was developed for spraying the 
necessary protective liquids on shells to produce uni- 
form coatings, which may be varied in thickness and ap- 
plied rapidly without waste of the material used. 

The operating mechanism is mounted beneath the 
table. The usual coating material, such as varnish, as- 
phaltum, paint and similar special compounds, is carried 
in a tank supported above the operating table. The liquid 
coating material passes down the hollow-tank support 
to an adjustable measuring device, which controls the 

















SHELL-PAINTING MACHINE 


amount of material sprayed at each operation, A system 
of levers controls the motion of the device, which cuts 
off the supply from the tank and admits the measured 
quantity of material to a channel leading to the spray 
nozzles. The last part of this motion opens a connec- 
tion to a compressed-air supply, which drives the coating 
material through the spray nozzles, 
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To operate the machine a shell is inverted over a hole 
in the operating table. A slight pressure on the foot 
lever, which is connected to the operating levers, moves 
the measuring device and admits compressed air. Suit- 
able coiled springs return the mechanism to its original 
position ready for the next operation. 

A particular feature of the machine is the device for 
admitting a fixed amount of coating material at each 
operation, which permits setting the mechanism to repeat 
any predetermined coating operation on a large number 
of similar parts. 

For readily changing to a different kind of coating 
material, drain valves and priming valves are provided, 
which permit the thorough cleaning of the measuring de- 
vice and all pipes and passages without taking the mech- 
anism apart. The height of the spray head may be ad- 
justed for coating shells of various dimensions, and auxil- 
iary attachments, including a movable spray head, are 
used for covering large surfaces or meeting other special 
conditions. 

The machine shown is a recent adaptation of the 
Spray Engineering Co., Boston, Mass. 


#53 
BS 


Light Post Drilling Machine 

The machine illustrated is intended for use on small. 
light or special work in the pattern, repair or small ma- 
The table 

on steel 


chine 
bracket runs 
guides. The spindle and 
the feed screw are of good | 


shop. 





The feed 
may be easily regulated 
to suit the work. The 
machine is strongly made 
and is intended for hard 
usage. There is an ad- 
justment of 5 in. to the 
table; the gearing is 4 
to 1. The spindle will 
handle up to a 5%-in. 
drill. Its total weight is 
about 13144 lb. A small 
tool of this kind will 
prove handy for odd jobs 
when the regular drilling 
equipment is otherwise 
engaged. The work table 
may be swung to one side 
to admit of centering 
steel shafts and similar work. This tool is made by the 
Luther Grinder Manufacturing Co., Milwaukee, Wis. 


i 

Welding and Cutting Torch 

In developing a new model of its oxyacetylene welding 
apparatus the Modern Engineering Co., St. Louis, Mo., 
has made some changes in the torch, which are shown. 
In general the apparatus is similar to that described on 
page 972, Vol. 42. 

The mixing chamber is made of bronze and its de- 
sign is claimed to be such as to make impossible the 
combustion of the gases it contains, even when the largest 
To attach the cutter to the torch it is 
The nut 


grade of steel. 


OE TF Ah th 























LIGHT POST DRILLING 
MACHINE 


tips are used, 
not necessary to remove the hose connections. 
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on the oxygen valve and the union nut on the gas con- 
duit are removed and the cutter is inserted. The nuts 
are then tightened and the torch is ready for cutting. 




















OXYACETYLENE WELDING AND CUTTING TORCH 


In the illustration A is the universal mixing chamber, 
B the thumb-controlled needle valve for the cutting jet, 
CD the automatic check valve system and F# the one- 
At F is the union nut for the cutter. 


"98 


Shell Cutting-Off Machines 


The machines illustrated have been designed for cut- 


piece handle. 


ting off the ends of shell forgings, the two sizes (6 and 
9 in.) handling anything up to the 9-in. shell. ‘The 


question of rigidity is solved by placing 
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Extension Holders for Taps 

To save the expense of having special taps made with 
long shanks, the Allen Manufacturing Co., Hartford, 
Conn., is making the extension holders illustrated. These 
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EXTENSION HOLDERS FOR TAPS 











come in sets of three for each size of tap, the present sizes 
ranging from 14 to %4 in. The shortest extension adds 
11% in. to the effective length of shank, while the three 
extensions together make the addition 11 in. Different 





the work inside the spindle. The out- 
side of the spindle in the 6-in. machine 
is 16 in. This is worm-driven with a 
30 to 1 ratio, the gear being located 
between the front and rear bearings. 
The worm runs in oil and is driven by 
a 20x6-in. pulley. This runs at 600 
r.p.m. to give a cutting speed of 30 ft. 
per min. 

The shell forging is held by a power- 
ful universal scroll chuck, which forms 
a part of both ends of the spindle. The 
chuck jaws and scroll plate have large 
wearing surfaces and are made of hard- 
ened tool steel. They can be easily and 
cheaply replaced. The main spindle 
cap carries a sliding bar on which the 
gage or stop arm is fastened. ‘This 
locates the shell from the bottom of 




















the hole. 

A heavy supports 
feeds the two cutting-off tools. This 
slide has a large wearing area and suitable adjustments. 
Both tool posts are independently adjusted, but move in 
unison with an automatic device for stopping the feed. 

The headstock and cross-feed slide are mounted on a 
rigid pedestal surrounded by a large drip and oil pan 
combined in one casting. The tank for lubricant is in 
the base of the pedestal and is fitted with a geared pump 
for forcing the cutting lubricant to the tools. 

It is estimated that at the 30-ft. cutting speed the open 
end of a shell forging 1 in. thick can be cut off in 5 min., 
including the handling in and out of the machine. 

The overall dimensions of the 6-in. machine are 36 in. 
long, 42 in. wide and 56 in. high. It weighs 4,500 lh. 
The 9-in. machine has a 20-in. spindle, a 24x6 driving 
pulley and a 45-to-1 ratio of worm to gear. The pulle) 
speed is the same for 30-ft. per min. cutting speed. The 
12 min., including 


cross-slide and 


time on 9-in. shells is estimated at 
handling. Overall dimensions are 60 in. long, 58 in. wide 
and 66 in. high. The machine weighs 7,000 Ib. The 
Automatie Machine Co., Bridgeport, Conn., is the manu- 
facturer. 


SHELL CUTTING-OFF MACHINES FOR SHELL FORGINGS UP TO 9 IN 


lengths between these extremes can be had by using them 
singly or in combination. 

These extensions are made of nickel steel, the sockets 
being formed by swaging and the extensions then hard- 


ened and tempered, 


produced, it 
Foundry- 


could be 
the British 
from 5 to 7 cent. 
avoid overheating the 
thin castings not 


Gun-Metal Castings of fine quality 
was pointed out in a paper read 
men’s Association, of alloys « 
of lead: but exercised to 


metal in melting. 


before 
ontaining per 
must be 
An excellent 


care 
mixture for 


required to withstand pressures consisted of copper, 52 per 
cent. zinc, 41.5 per cent.; lead, 6 per cent., and aluminum, 0.5 
per cent. For castings subjected to hydraulic pressure a 
very suitable alloy had the following composition Copper, 

per cent.; tin, 5 per cent.; zinc, per cent.; lead, 5 per 
cent. and nickel, 2 per cent. Such an alloy was better for the 
purpose than standard gun-metal, as the high freezing point 
of the nickel trapped the lead and prevented its segregation, 
producing a satisfactory close-grained alloy. \ red brass that 
would machine well and cast well consisted of copper, 83 per 
cent.; zine, 10.5 per cent.; tin, 2.5 per cent.; lead, 2.5 per 
cent. and antimony, 1.5 per cent Another valuable alloy 
suitable for axle bearings was composed of copper, 85 per 
cent.; tin, 10 per cent.; zine, 2 per cent. and lead 3 per cent 
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Philadelphia Memorial Meeting 





to Fre 





SY NOPSIS—U nder the direction of the Society 
to Promote the Science of Management a memorial 
meeting to Frederick W. Taylor was held in Ph ila- 
delphia on Oct. 22 and 23. In addition to an even- 
ing session devoted to a tribute to his work and 
genius and reminiscences of his life and personal 
relationsh ips, occasion was taken on the following 
day to visit his home where records of his investi- 


gations, studies and experiments were on view. 





In honor of the Frederick W. Taylor a 
» 


memorial meeting was held in Philadelphia on Oct. 22 


memory of 


and 23 by the Society to Promote the Science of Man- 
Houston Hall of the 
Pennsylvania, on the first evening. In 


agement. The first session was In 
University of 
the place where nine years ago he was given the honorary 
degree of Doctor of Science some 600 persons gathered to 
listen to testimonials and tributes to his work and genius 
and to many reminiscences of the man himself and of his 
relationship with those with whom he worked. 

Among those who addressed the meeting was Mayor 
Blankenburg of Philadelphia, who told how immediately 
after his election he endeavored to persuade Mr. Taylor 
to accept the position of director of public works. The 
condition of his health was the for his refusal. 
The mayor also read a number of tributes from European 
engineers, including one from France and another from 
Still a third was sent by an engineer in Fin- 


reason 


Germany. 
land. 

The Republic of France honored the occasion by send- 
ing a representative, Colonel Vignal, Military Attaché 
of the French Embassy, who presented an address written 
by Henri Le Chatelier, Member of the Institute of 
France. 

Mr. Taylor’s work at Midvale, Bethlehem and the in- 
tervening years was reviewed by three of his former as- 
sociates. H. L. Gantt told of the Midvale period where 
the early experiments in cutting metals were carried 
ut and the basis laid for the final work done at Bethle- 
hem. Mr. Gantt’s address, with slight condensations, 
follows: 

THE MIDVALE PERIOD OF MR. TAYLOR'S WORK 
with Frederick 
was developing 


It was my good fortune to be associated 
Winslow Taylor when, as a young man, he 
those characteristics that were to make him famous. 

His reputation does not depend upon the fact that he 
lesigned and built the most successful big steam hammer in 
the world, or that he developed a method of treating tool 
steel that trebled its cutting power, or that he determined the 


laws of cutting metals, or even that he was the father of 
scientific management. These were incidents in his career 
and only the logical results of his methods. At an early 


date he realized how much of the world’s work was based on 
precedent or opinion, and undertook to base all his actions 
on knowledge and fact. 

Endowed naturally with untiring energy and a wonder- 
fully analytical mind, he concentrated all the power of that 
combination on the problem of determining the facts he 
He was interested in what had been done mainly for 
gave of what could be done. His mind 


needed, 
the indication it 


was continually on the future, and to him the great value of 
knowledge lay in the 
that future. 
conclusions, he 


to anticipate 
in his 
results 


fact that it enabled him 
Accurate in his calculations and logical 
never failed to put his trust in the 


derick W. Taylor 


often accomplished what was 
considered by others to be impossible. Indeed it was those 
problems that had been given up by others as impossible 
of exact solution that it was his delight to attack, and it is 
surprising to how many of them he found that solution. 
Balked at the outset of his career as foreman of the 
machine shop of the Midvale Steel Co. by the lack of knowl- 
edge of cutting steel which then existed, he set himself the 
task of supplying that lack. The first three years were spent 


of his investigations, and 


in finding out how to study the problem; and although the 
work was not completed for over 20 yr., it is a fact that 
when I entered his employ in 1887 the fundamental laws had 


already been approximately determined. Subsequent investi- 
gations served to confirm what had been done and to correct 
minor inaccuracies. 

At Bethlehem he became so interested in determining 
these laws exactly that it is doubtful if he ever realized how 
wonderfully accurate his earlier results really were. To be 
sure, much more ground was covered in the subsequent work, 
but as an investigation into the laws of cutting metals his 
work as a young man at the Midvale Steel Works stands out, 
to my mind, as far the remarkable achievement. In 
his subsequent work he strictly the methods he 
previously 
of the 


more 
followed 
perfected. 

byproducts of 


had 
this investigation was the dis- 
covery of the Taylor-White process of treating high-speed 
steel, the far-reaching effect of which has not only not 
yet been realized, but cannot be until all the other problems 
entering into machine-shop management have been given the 
same kind of study as has been given the cutting of metals 

A DARING DESIGN—THE MIDVALE STEAM HAMMER 

The least heard of, but, to my mind, his most daring feat, 
design of the great hammer of the Midvale Steel 
kept its alignment by the elasticity of its parts, 
which yielded to the force of a foul blow and returned 
exactly to its former position. Dependence upon the princi- 
ple of elasticity enabled him to build a hammer which for its 
weight had far greater power than any other hammer that 
had ever been built. All previous hammers of this class 
had been designed to keep their alignment by great mass and 
stiffness, and it took a bold man to throw precedent aside 
when the stake was such a large one. I do not know of any 
more daring or successful piece of engineering construction. 

The fact that he became a pioneer in another field is not 
surprising, for he was destined to be a leader in whatever 
field his activities took him. It seems quite likely that if 
he had adhered to what was then known as strictly engineer- 
would have made even a greater reputation than he 
field of management. The work by which 
he is best known, however, is not what was then regarded 
as strictly engineering. Strange as it may seem, although 
much knowledge and thought had been devoted to the design 
of machinery and apparatus, but little study had been given 
possibilities of the men who were to operate that 
machinery. Even to this day many engineers consider .their 
work done when they have designed and built and demon- 
strated the possibilities of a piece of apparatus. They seem 
to feel that the efficient operation of it is not in their 
province. Mr. Taylor felt otherwise. To him perfection in 
design was worthless without efficiency in operation, and at 
an early date he turned his attention to the efficient utiliza- 
tion of human effort. 

In this work he used the same methods that had already 
brought him success—namely, to disregard opinions, from 
whatever source, unless substantiated by facts. Where facts 
were not available—and they seldom were—he used the 
scientific method for their determination. 


STUDY OF THE CUTTING OF METALS 


One 


was the 
Co., which 


ing he 
uchieved in the 


to the 


When I went to the Midvale Steel Works in 1887 he had 
already made considerable progress in this work and had 
fully developed the methods of detail analysis and study 


which later became the origin of scientific management. 

He recognized as an economic as well as an ethical fact 
that the employer should always consider the interests of 
the employee. Endowed with vast energy and great ability 
to work, he recognized the advantage such qualities would 
be to others and offered high wages to those who would 
develop them. That he was correct is shown by the remark- 
able success which has been attained by all who profited by 
his training. 
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point out his most prominent charac- 
it was his ability to prosecute the 
the lack of sympathy 
enemies 
action, 


If I were asked to 
teristic I should say that 
task he had set himself, regardless of 
of his friends and the criticism of his 

Having determined on a course of 
regardless of consequences; and inasmuch as 
were planned by a clear head and followed with an iron will, 
he often accomplished results far in what even 
his most earnest supporters thought possible. 


he pursued it 


such courses 


excess of 


STAGES BETWEEN MIDVALE AND BETHLEHEM 


The years between the dropping of the Midvale work 
and the taking up of the reorganization at Bethlehem 
were covered by Sanford E. Thompson. That part of his 
remarks pertaining more particularly to Mr. Taylor's a 
tivities in the machine-shop field are as follows: 


There stands out vividly in my mind an occasion some 
25 yr. ago when a messenger pulled me out of bed at 3 
o'clock one winter morning to go down to the pulp mill. |! 
was met there by Mr. Taylor. “Mr. Thompson, I told you to 
have an idler built and placed on every belt in this mill 
Why was this not done? I don’t want any excuses—I won't 
have any excuses! Why was it not done?” This was one 
of my first lessons in the training which every man received 
who came under Mr. Taylor's direction in those days Over 
and over again we would hear the requirement to “Get there. 
It doesn't make any difference how you get there, but get 
there.” And again, “Don't wait for anything.” And we 
marveled, and still marvel, how he could remember the 


call us to account 


the least 


numerous instructions he gave us all and 


manner for omis- 


in his extraordinarily emphatic 
sion. 

My personal friendship with Mr. Taylor really began as a 
result of my insistence on repeating a certain unsatisfactory 
test. This test required some 40 hr. of continuous applica- 
tion. Mr. Taylor was always on the lookout for traits in 
others which embraced this principle of carrying a thing 


through to its conclusion. 
It was always his plan to establish system even in details 


He would say: “If a belt breaks once, it is excusable. If 
the same belt breaks again from the same cause it is abso 
lutely inexcusable. A routine plan of inspection or repairs 


should have been adopted to prevent the second break.” And 
is not this one explanation for his various accomplishments? 


His numerous patents, his exhaustive researches, his indi 
vidual attainments in many fields, all had the express pur 
pose of overcoming some practical difficulty by improving 


the methods so as to prevent recurrence. 

This energy and thoroughness characterized his services 
as general manager of two large sulphite pulp mills, one of 
them in Maine and the other in Wisconsin, during the years 
1888 to 1893. 

Leaving this company in 1893, he devoted his time for the 
next 10 yr. to the introduction of bookkeeping and of man 
agement methods into various plants in the East and Cen 


tral West. 
MOST IMPORTANT PERIOD OF TAYLOR'S LIFE 


until he 
was the 


time of leaving Midvale 
Bethlehem, in a 
this time he developed as 
working- 


This period, from the 
completed his work at South 
most important of his life. During 
a result of his practical contact with 
men the principles which have been designated and accepted 
as scientific management 

Coming from Midvale, we 
tling, able, inventive engineer. In 
Piece-Rate System,” read before the Mechanical Engineers in 
1895, we find the first of what he then termed 
“elementary rate fixing’’—that is, the determination of the 
proper time for doing a piece of work by unit-time study 
But we find in this paper scarcely a reference to the broader 
subject of management or standardization. 

In his paper “Notes on presented 
years earlier, in 1893, the 
of scientific research are clearly brought out in 
ment of definite laws and of a definite system 
the complex problem of belting—the adoption of the scientific 
method, the method which eliminates from a test all variables 
problem step by step 


sense 


managers and 


the competent, hus- 
notable paper, “A 


recognized 
his 


presentation 


scientific 
Belting,” 
principles of 


two 
and 


however, 
standardization 
the develop- 
for handling 


but one, the method which develops a 
until the attainment of definite laws. 

Not until the publication of “Shop Management” in 1903 
is the development of the complete system reached—based 
not on theory, not on opinion, but as a result of this broad 

operation gained by his contact with manu- 


experience in 
facturing plants all over the country. 


MACHINIST S 


In other words, he discovered as a result of his work 
a fact probably not yet fully appreciated, even by some of 
you here today that, in order to carry on these fundamental 
principles of elementary rate fixing, of unit times, there 
must be embraced a comprehensive plan of organization i 
plan which includes the establishment of functional manage 
ment, with its planning, its routing, its inspecting and its 
training of employees; and above all, with its § scientifi 
analysis of labor and machine operations for the purpose of 


standardization of materials and methods 
As I said, at the beginning of this period we have the 
able engineer; at the close of this period we find the scien 
tist, the man who has worked out, years in advance of his 
time, the application of science to the cutting of metals and 
the application of science to industrial management 
Throughout my association with Mr. Taylor that which 


Stands out most clearly is the definite accomplishment of 
purpose, not by brute force, not by the temporary ind 
physical means of sheer weight or numbers, not of the typ: 
of ability which built the pyramids, but of the type which 
produced the accurate mechanism of the watch the adhe 
ence to the scientific method, the appreciation of the estab 
lishment of standards 

The final speaker on Mr. Taylor’s scientific work was 


Carl G. Barth, who confined himself to reminiscences of 
Mr. Taylor's work at Bethlehem and during some of the 
Mr. Barth portrayed the 
sonality of his former leader and his imperative insistence 


All this was 


following years. strong per 


on the execution of work that must be done. 


tempered with a kindly interest and sympathetic treat 
ment of the men with whom he was working. 
The final address Was Py James M. Dodge, who l 


a brief, direct fashion paid his personal tribute to a mar 
whom he counted as one of his best friends, and a “mai 
like J 

The first gathering on Saturday morning was at the 
former home of Mr. Taylor, Boxly, just outside of Phila 
the the with 


vrasses was shown, and a brief outline given of the im 


whose will never see again.” 


delphia. In ground results of his work 


portant points in this development of gardening which 


stretches over a number of years. In the rooms of the 
tirst floor of the home were shown interesting records 
and relics of his work, including books of letters and 
reports dealing with the early days of the develop 


ment of high-speed steel and the working out of the pri 
ciples of scientific management. 
\ luncheon at the Hotel Adelphia at noon, 


Session of the society, followed yy an address by 


a business 
Richard 
A. Feiss on the relationship between employer and em 
ployee as worked out in a factory producing clothing, and 


a dinner in the evening completed the meeting. 
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PERSONALS 











Ee. Ashton has been transferred from the Canadian to the 
Beverly (Mass.) plant of the United Shoe Machinery Co., and 
is succeeded as chief tool designer by C. W. Miess. 

Cc. A. Herberts, for several years manager of the machin- 
ery department of Harron-Rickard & McCone, has organized 
the Herberts Machinery and Supply Co. with offices and show 
rooms in Los Angeles, Calif 

De Witt Page for many years secretary and general man- 
ager of the New Departure Mfg. Co., Bristol, Conn., has been 
elected president, succeeding Albert F. Rox k well. Mr Page 
will continue as general manage! A. C. Hitchcock becomes 
secretary and sales manager. 

J. D. Mooney, formerly a member of the editorial staff of 
the “American Machinist,” and more recently in charge of 
sales of the mechanical rubber division of the B. F. Goodrich 
Co., Akron, Ohio, has accepted the position of sales manager 


of commercial division of the Hyatt Roller Bearing Co., Hat 


rison, N. J. 
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Machine-Tool Builders’ Convention 





SYNOPSIS—Business and industrial conditions 
were reflected in the fourteenth annual convention 
of the Machine Tool Builders’ Association. The 
attendance was smaller than usual and the pro- 
gram contained little except business items. The 
presidential address and report of the Committee 
on Apprenticeship were the two features that 
aroused the greatest interest. 





The attendance at the annual convention of the Na- 
tional Machine Tool Builders’ Association, held at the 
Hotel Astor, New York City, Oct. 28 and 29, was the 
smallest for a number of years. The cause is found in 
the business and industrial conditions of machine-tool 
building shops, which now demand more personal super- 
vision on the part of executives than is usually the case. 

The convention devoted itself strictly to routine busi- 
ness, with fewer addresses than usual and fewer items of 
general interest. Two new members were announced, the 
American Machine Tool Co., Hackettstown, N. J., and the 
Morris Machine Tool Co., Cincinnati, Ohio. 

W. A. Viall’s presidential address was devoted largely 
to presenting a vision of the future of machine-tool build- 
ing and placing emphasis upon some of the important 
trends of the industry as a whole. With slight condensa- 
tion, his address will appear in the next issue. 

THe APPRENTICESHIP COMMITTEE 

The report of the Apprenticeship Committee embodied 
suggestions made by the joint representatives of the Na- 
tional Association of Manufacturers, the National Foun- 
ders’ Association, the National Metal Trades Association, 
the National Machine Tool Builders’ Association, the 
United Typothete and Franklin Clubs of America. 

This committee consists of the president as an ex officio 
member and F. L. Eberhardt and R. E. Flanders. As set 
forth by the board, the purpose is as follows: 

The Conference Board on Training Apprentices is organ- 
ized to promote codperation among employers in training 
employees “for industry in industry” and to impress upon 
employers their peculiar responsibility in this respect; to 
stimulate the establishment in employments of effective 
apprenticeship systems for young people, based on coérdinated 
trade training and technical instruction and of specialized 
training courses for men and women; to devise plans and 
make recommendations to employers for the accomplishment 
of this purpose; and to codperate with all public and private 
agencies engaged in effective preparation of young people 
for industrial life. 

These suggestions are open to discussion and subject to 
modification, depending on the local conditions surrounding 
them. They are: 

It was voted that a completed grammar-school education 
or its equivalent should be made, where possible, a require- 
ment for entrance upon an indentured apprenticeship. 

The board felt that employers as citizens should join in 
the effort of educators to give each boy and girl such funda- 
mental education as is comprised in a completed grammar- 
school program. Moreover, better and quicker results of 
mental and handicraft development during the apprenticeship 
can be secured on the basis of a completed grammar-school 
education than on that of lesser educational preparation. 

It was voted that all indentured apprentices should receive 
correlated classroom instruction either in classrooms estab- 
lished in the factory and managed by the employers or in 
classrooms jointly established and managed by employers or 
in public or private educational institutions under joint con- 
trol of educators and employers. 

It was voted that, where possible, classroom instruction 
should be given to apprentices during working hours, prefer- 
ably for an hour or two every day, except during periods of 
summer vacation 


It was voted that where classroom instruction is given 
during working hours either in the shop or outside, appren- 
tices should be paid the same wages during such time as 
they would receive if they were then engaged in their prac- 
tical work. 

The board believes that under such an arrangement ap- 
prentices will be eager to acquire technical knowledge, and 
on the basis of the consequent increased intelligence they 
will perform their practical work more intelligently and 
better for the stipulated wages than would otherwise be 
the case. 

It was voted that apprentices should be paid only such 
wages as are stipulated in the Agreement of Apprenticeship, 
and should not be paid in addition thereto or in lieu thereof 
of bonus or wages based on the piecework system. 

The board felt that it might be permissible, and even 
advisable, from time to time to test out the working capacity 
of the apprentice by placing his work on the piecework sys- 
tem from the accounting standpoint; but it believes that 
payment of wages on the piecework plan during apprentice- 
ship would tend to sacrifice accuracy for speed. 

It was voted that an initial period of not less than 1,000 
and not more than 2,000 working hours shall constitute a 
trial period for apprentices and that the Agreement of Ap- 
prenticeship should not become fully effective until such trial 
period had been satisfactorily completed, but that the time 
of the trial period should be included in the full term of 
apprenticeship. 

It was voted that in each employment where apprentices 
are being trained an expert should be selected to be respons- 
ible for the training and the conduct of the apprentices. 

The board realizes that where a _ sufficient number of 
apprentices is employed in any one employment a supervisor 
of apprentices should be selected to devote his whole time 
to this work, and that where only a few apprentices are being 
trained the part time of a supervisor of apprentices may only 
be required. In this case, however, the supervisor should 
consider his work in connection with the training of appren- 
tices a major function of his whole work and duty. 

It was voted that apprentices should not be required to 
make any money deposit on entering upon their apprentice- 
ship, but that they should receive upon the satisfactory com- 
pletion of their apprenticeship a cash bonus in the amount 
stipulated in the Agreement of Apprenticeship. 

The board believes that no cash deposit on the part of 
the apprentices should be required as an incentive for their 
fulfillment of the Agreement of Apprenticeship, since many 
boys would be unable to make such deposit and might there- 
fore be deprived of the apprentice training for which they 
are well fitted. 

It was voted that the amount of the bonus to be paid to 
graduated apprentices should be at the rate of $25 for each 
year of full apprenticeship. 

Upon proper motion it was voted that the secretary should 
prepare a statement of recommendations, which when ap- 
proved by the members of the board individually should be 
sent to employers to advise them in respect to various agree- 
ments of the board on matters of apprenticeship. 


The address of Thursday morning was made by W. C. 
Huntington, manager of the Chicago office of the United 
States Bureau of Foreign and Domestic Commerce. In 
the absence of Mr. Massel he reviewed the information 
that the bureau has recently gathered in regard to trade 
opportunities in South America and urged upon the mem- 
bers of the convention to make use of the bureau in their 
efforts to do business in foreign markets. The present 
condition of the Chinese market was interestingly pre- 
sented in a letter written to the association by Frank A. 
Foster, who is well known to American Machinist readers. 

The only address of Friday that needs mention was 
delivered by Charles M. Ripley, who discussed the shop 
power plant. 

The officers elected for the ensuing year are: Presi- 
dent, J. B. Doan; first vice-president, D. M. Wright; sec- 
ond vice-president, A. H. Teuchter; secretary, Chas. L. 
Taylor; treasurer, A. E. Newton. 

The spring meeting was voted to take place in Cin- 
cinnati. 
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Prices--Materials and Supplies 





PIG IRON—The market is exceptionally strong and prices 
in Chicago and Birmingham have again advanced 50c. per ton. 
The volume of business is so heavy in some districts that 
manufacturers are quoting prices on contracts for delivery 
into July of next year. In New York, buying has been more 
heavy. Quotations were current as follows at the points and 
dates indicated: 





Oct. 28, Sept. 30, Oct. 29, 

1915 1915 1914 

No. 2 Southern Foundry, Birmingham $12.50 $11.50 | $10.00 

No. 2X Northern Foundry, New York, 16.25 16 25 14.50 

No. 2 Northern Foundry, Chicago.. 15.25 14.50 13.50 

Bessemer, Pittsburgh... . . 16.95 16 95 14.90 

Basic, Pittsburgh........ ; 15.95 15 95 13.65 
METALS—Although the copper market is firm, sales are 
not heavy and in general the tone of business is quiet. Elec- 


trolytic and Lake remain unchanged from last week at 18c. 


ver Ib., the former for 30 days delivered, the latter cash f.o.b 
New York. Due to a more active demand, tin has advanced 
to 33.75cc. and is holding steady at that figure. Spelter is 





also stronger but no advance in price has been made. Lead 
holds firm at 4.75c. The stronger markets in lead and tin 
gave the occasion for an increase in solder, which is now 
selling at 21.25c 
MISCELLANEOUS METALS—NEW YORK 
Oct. 28, | Sept.30, | Oct. 29, 
1915 | 1915 | 1914 
a“ —Cents per pound———— 
Copper, electrolytic (carload lots). . .. 18.00 18.25 11.25 
ae - 33.75 23.00 31.50 
* js 4.75 4.50 3.50 
Es connanes 14.00 14.00 5.15 
Copper sheets, base : 23.00 23.00 16.50 
Copper wire (carload lots)... : 28 .00 28 .00 13.25 
Brass rods, base. caake 26.25 26.25 12.75 
Brass pipe, base....... : 31.00 31.00 15.00 
Brass sheets. . 26 . 25 26.25 2.75 
Solder 4 and 4 (case lots). 21.25 20.00 16.75 


OLD METALS—Business continues fair. The following are 





the dealers’ purchasing prices in New York Copper, heavy 
and crucible, 15c.; copper, heavy and wire, 14.75¢.; copper, 
light and bottoms, 1l3c.; brass, heavy, 10c.; brass, light, 8.25c.; 
heavy machine composition, 12c.; No, 1 yellow rod brass turn- 


No. 
3.75c.; 


1 red brass or oe turnings, 10.50c 
lead, tea, 3.50c.; zine, scrap, 8c. 


ings, 10.75c.; 
lead, heavy, 


MONEL METAL—The following are the prices per net Ib. 
for hot rolied rounds and flats. For prices of square and 
hexagonal bars add 2c. to the corresponding size of the rounds 


(mill lengths 8 to 14 ft.) 
HOT ROLLED ROUNDS 
10,000 Lb. 2,000 Lb. 500 Lb. Less Than 
Size, In. and Over andOver and Over 500 Lb. 
OY 0 a 28.75 29.75 30.25 31.25 
ER i tai, monic 28.00 29.25 29.75 30.75 
Bee We Ue sccces se 28.00 30.25 30.75 31.75 
| ae 30.75 31.25 31.50 32.50 
HOT ROLLED FLATS 
———Width in cre, Oe - 
Thickness, In. % tol 1% to 2% % to 6 
SS Rr rrr re 33.00 32.00 ver 
ee san eees 32.00 31.00 39.00 
Bus OO D eeesenss 30.00 29.00 
For cutting to any specified length not shorter than 1 ft 
add lic. per Ib. 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
Oct. 28, | Sept. 30, | Oct. 29, 
1915 | 1915 | 1914 
—-- -C ents per pound————_—_——~ 
Steel angles base. 2.10 2.05 | 1.85 
Steel T’s base... 2.15 2 10 1.90 
Machinery steel (bessemer).. 2.05 2.00 1.85 


CARRIAGE BOLTS—Demand is steady. For sizes % by 
6 in. and smaller 75% is discounted from list price; for larger 
and longer sizes 65°) is allowed. 

ZINC SHEETS—In carload lots f.o.b. mill, the price 


is l6c. per Ib. 
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demand has 
firmer It is 


state that the 
quotations are 


STANDARD 
been heavier and 


PIPE—Reports 
the present 





believed that the stronger market for steel will tend to create 
a steadier market for pipe and some dealers look toward an 
increase in price On carload lots f.o.b. Pittsburgh the fol- 
lowing discounts hold 
Black Galvanized 

% to 2-in. steel, butt welded ........... 79% 63% % 
2% to 6-in. steel lap welded 78% 62% % 
7 to 12-in. steel lap welded 76% 58 4% 

At this rate prices are as follows 

——Cents " ——Cents 

Diam- Galvan- Diam- Galvan- 
eter Black ized eter Black ized 
% -in 2.43 4.19 5-in 32.56 5.50 
l-in 3.57 6.20 6-in 72.00 
1%4-in.. 4.83 8.39 7-in 98.77 
1 %-in. 5.77 10.03 S-in 60.00 $1.03 
ee 7.77 12.55 9-in 82.80 1.43 
2%,-in 12.87 21.93 10-in 98.99 1.70 
3-in.. 16.83 28.68 ll-in $1.11 1.92 
4-in 23.98 40.87 L2-i1 1.21 2.10 

STEEL SHAPES—The increase of $1 per ton on shapes has 
been well maintained and the amount of business appears 
heavier than a week ago 


COKE—Sharp advance in prompt furnace coke continues 
Efforts to start additional ovens encounter labor scarcity 
Foundry coke likewise higher Production and shipments 


=) 7 


slightly increased We quote: Spot furnace, $2.60@2.75;: 
tract furnace, $2.25@2.50; spot foundry, $2.60@2.85; 
foundry, $2.60@2.85, per net ton at ovens 


SHEETS The increased demand for black sheeets caused 
an advance in price. For galvanized sales are more numerous 
and the market is steadily increasing in strength The fol 
lowing quotations were current at the dates indicated: 


con 
contract 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


Oct. 28, Sept. 30, Oct. 29, 
i915 1915 1914 

. ——Cents per pound———_— 
No. 28 Black. 2.85 2.70 2.70 
No. 26 Black. . 2.75 2.60 2.60 
Nos. 22 and 24 Black 2.70 2.55 2.55 
Nos. 18 and 20 Black.. 2.65 2.50 2.50 
No. 16 Black. . 2.55 2.40 2.45 
No. 14 Black.. 2.45 2.30 2.35 
No. 12 Black.. 2.40 2.25 2.30 
No. 28 Galvanized 4.50 4.500 3.70 
No. 26 Galvanized 4.20 1.20 3.40 
No. 24 Galvanized 4.05 4.05 3.25 





business is still heavy 
from % in. by 4 in. and 
allowed; for larger and 


MACHINE BOLTS—tThe amount of 
From New York wi arehouse, on sizes 
smaller, a discount of 75 and 10% is 
longer sizes 70 and 5%. 


WROUGHT WASHERS—Sales are good and the quotation 
unchanged For 100-lb. lots, from New York warehouse, 4.75 
off list price is asked. 

NUTS—Buying is regular and heavy but he quotation is 
the same as a week ago. Hot-pressed squar nuts are selling 


at $4.25 off list price. 





per gallon of 7% Ib. in lots of less than 
5 bbl. is selling at 63c. and in quantities of 5 bbl. or over at 
§2c. Calcutta linseed oil is selling at 75c. These prices are 
f.o.b. New York, 30 days delivered 


OTIL—Linseed oil 


demand exists 
The base price 


SEAMLESS DRAWN TUBING—A steady 
and the volume of business is considered good. 





is 3le. for brass and29.50c. for copper. For immediate stock 
shipment from warehouse 3c. is added to this price, which 
offers the following quotations 
Diam., In Brass Copper Diam., In Brass Copper 
% : . 34.00 3% 35.50 33.50 
1 34.00 4 36.50 34.50 
1% 34.00 1% 38.50 36.50 
1% 34.00 5 40.50 38.50 
2 34.00 6 41.50 39.50 
ee 34.00 7 43.50 41.50 
S cavervenswen 34.00 8 45.60 43.60 
ANTIMONY—Although the market is quiet, the price is 


unchanged at She. per lb. for Chinese and Japanese brands 


COLD DRAWN STEEL SHAFTING—tThe call for this ma- 
terial has been more marked and the discount has decreased 
To consumers, fair-sized lots are now selling at 45% off list 
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If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section, 


If you cannot find just what you want, send 


us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 

eare of Henderson & Ross, 

contract for the 
Estimated cost, 


The Colonial Realty Trust Co., 
30 State St., Boston, Mass., has awarded a 
construction of a garage at Brookline, Mass. 
$28,000. 

The Cape Ann Anchor and Forge Works, Gloucester, Mass., 
has awarded a contract for the construction of a factory. 

We have been advised that the Bickford Machine Co., 
Greenfield, Mass., is building an addition to its plant. Noted 
Oct. 28. 

The Lenox Automobile Co., Lawrence, Mass., is building a 
factory for the manufacture of its specialty. Noted Sept. 2. 

The Parks-Osgood Co., Malden, Mass., will soon award a 
contract for the construction of a one-story and basement, 
102x120-ft. garage. Estimated cost, $20,000. 

The Northern Brass Co. will build a one-story brass foun- 
dry and a two-story machine shop at Whitensville, Mass. 5S. 
K. Boyajain, Worcester, Pres. 

The Bristol Brass Co., Bristol, Conn., 
tract for the construction of an addition to its factory. 
mated cost, $85,000. Noted Oct. 28. 

The Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn., has 
had plans prepared for the construction of an addition to its 
factory, but the addition will not be built for some time to 


has awarded a con- 
Esti- 


come, Noted Sept. 30. 

The New London Auto Station, Main St., New London, 
Conn., will build a one-story, 22x105-ft. brick addition. 

The New London Ship and Engine Co., New London, Conn., 


has awarded a contract for the construction of a three-story, 
80x180-ft. factory. 

The Progressive Mfg. Co., Torrington, Conn., is building a 
two-story, 51x107-ft. factory. Estimated cost, $15,000. The 
company manufacturers screws, gas engines, etc. 

The Waterbury Tool Co., New Britain, Conn., will soon 
award a contract for the construction of a 100x200-ft. factory 
at Waterbury, Conn. Noted June 10. 


MIDDLE ATLANTIC STATES 


The Modern Machine and Tool Co., Albany, N. Y., 
build a one-story, 125x200-ft. addition to its plant. 

The Automatic Transportation Co., Buffalo, N. Y., will 
build an addition to its plant at Main St. and Erie R. R. for 
the manufacture of war munitions. 

Plans are being considered by the Ferguson Steel 
Tron Co., Buffalo, N. Y., for an addition to its plant. 

Fire recently damaged the plant of the Niagara Brass Mfg. 
Co., Adams St., Buffalo, N. Y. Loss, $8,000. 

Bids will be received by Edwin C. Haas, 558 East North St., 
Buffalo, N.Y., for the construction of a 50x100-ft. foundry and 
a 36x85-ft. machine shop at Grant St. and New York Central 
R.R. for the Unique Brass Foundry Co. 

The Hudson City Crescent Garage Co., 
plans to build a three-story, 50x120-ft. 
cost, $25,000. 

The contract has been awarded for the construction of a 
one-story, 25x135-ft. garage for William Staats, 499 Flushing 


plans to 


and 


Inc., Hudson, N. Y., 
garage. Estimated 


Ave., New York, N. Y. (Borough of Brooklyn). Estimated 
cost, $10,000. Noted Sept. 23. 
The Titnium Alloy Mfg. Co., Niagara Falls, N. Y., has 


awarded the contract for the construction of a brick and steel 
addition to its foundry. 

Plans have been prepared, for a 60x151-ft. factory at 176 
Anderson Ave., Rochester, N. Y., for the Rochester Stamping 
Co., manufacturer of tin ware. John W. Vickery, Sibley Bldg., 
is Arch 

The Frankling Mfg. Co., Syracuse, N. Y., manufacturer of 
automobiles and cast work, has awarded the contract for the 
construction of a six-story, 107x265-ft. factory. 

Fire recently destroyed the machine shop of the Smith & 

Caffrey Co. Bear and Lodi St., Syracuse, N. Y. Loss, $65,- 
000. 

The contract has been awarded for the construction of a 
garage for Michael Kennedy, 1 Oakwood Terrace, Troy, N. Y. 
Estimated cost, $12,000. 


Weedon, Havens & Weedon Co., Asbury Park, N. J., plans 
to rebuild its garage, machine shop and carriage factory, 


which was recently destroyed by fire. Estimated cost, $35,000. 

The contract has been awarded for the construction of a 
one-story, 112x182-ft. factory for Eavenson & Levering, man- 
ufacturer of wool scourers, etc., Camden, N. J 

The contract has been awarded for the construction of a 
two-story garage for the Fleischmann Co., 701 Washington 
St., New York, N. Y., at Newark, N. J. Estimated cost, $20,- 
000. Jardine, Hill & Murdock, 3 West 29th St., New York, N, 
» & is Arch 

The Allegheny Steel Co., is installing 


Brackenridge, Penn., 


equipment for the manufacture of brass shells, 


The contract has been awarded for the construction of 
garage and repair shop at South Cameron St., Harrisburg, 
Penn., for the A. H. Shaffer Wagon Works Co estimated 
cost, $10,000, 

The Pittsburgh Steel Products Co., Monessen, Penn., has 
awarded the contract for the construction of an addition to 
its plant. 

The contract has been awarded for 
garage and stable at 59th St., Philadelphia, 
Conway. Estimated cost, $10,000. 

The contract has been awarded for the 
two-story, 36x190-ft. garage for Finnesey & Kobler, 
phia, Penn. 

Bonds for $8,000 will be issued by Lake Erie, Franklin & 
Clarion R.R. Philadelphia, Penn., the proceeds of which will 
be used for the purchase of shop equipment and machinery, 

The Standard Pressed Steel Co., Philadelphia, Penn., will 
build a one-story, 28x84-ft. addition to its plant at 19th and 
Clearfield St. 

Bids will soon be received by Sturdevant & Poggi, Coal 
Exchange Bldg., Wilkes-Barre, Penn., for a one- and two- 
story machine shop for the Lehigh & Wilkes-Barre Coal Co. 
Estimated cost, $250,000. 

Plans have been prepared by Peuckert & Wunder, Arch. 
and Engr., 310 Chestnut St., Philadelphia, Penn., for a one- 
story, 78x111-ft. manufacturing plant for the Klauder-W eldon 
Dyeing Machine Co., Amsterdam, N. Y., at Yardley, Penn, 

Daniel Shipley, 10 West 36th St., Baltimore, Md., plans to 
build a public garage and tin shop at 1104 West 36th St. 

The Maryland Steel Co., Sparrows Point, Md., Baltimore 
post office, has awarded the contract for the construction of 
a machine shop. Estimated cost, $400,000. Noted Sept. 16. 

Bids will be received by Bureau of Supplies and Accounts, 
Navy Dept., Washington, D. C., until Nov. 9, for furnishing ten 
portable electric drills and five bench electric grinders at 
Navy Yard, Brooklyn, N. Y. 

Bids will be received by Bureau of Supplies and Accounts, 
Navy Dept., Washington, D. C., until Nov. 9, for furnishing 
two polishing and buffing lathes, two shears, one a power gap 
and the other a rotary circular cutting extension, at Norfolk, 
Va. 

Bids will be received by Bureau of Supplies and Accounts, 
Navy_Dept., Washington, D. C., until Nov. 9, for furnishing 
one Universal grinding machine and two wire feed screw ma- 
chines, 

SOUTHERN STATES 

The Old Dominion Tron and Steel Works, 
mond, Va., will build an addition to its plant. 

3ids will soon be received for a 90x197x84-ft. 
steel garage for R. A. Roethke, Norfolk, Va. 

The American Vacuum Can Co., Dunbar, 
build a 50x200-ft. brick and steel plant. 
$400,000. 

I. H. Rhodes and associates, Welch, W. Va., 
three-story and basement brick garage. 

The W. K. Henderson Iron Works and Supply Co., 


the construction of a 
Penn., for William 


construction of a 
Philadel- 


Belle Isle, Rich- 
brick and 


W. Va., plans to 
Estimated cost, 


will build a 


Shreve- 


port, La., has awarded the contract for rebuilding its ma- 
chine shops, which were recently destroyed by fire. Esti- 
mated cost, $40,000. Noted Oct. 14. 

The Nashville, Chattanooga & St. Louis Railway is build- 
ing additional car repair shops at Nashville, Tenn. 

The Hull Pump and Tank Co., Owensboro, Ky., recently 


incorporated, will build a plant for the manufacture of self- 
measuring automatic oil pumps. 


MIDDLE WEST 


Akron, Ohio, has awarded a 


The Akron Scrap Iron Co., 
r aplant on South High St., 


contract for the construction of 
near Iron St. Estimated cost, $25,0 

The Atlantic Foundry Co., praoomig , will build a 76x110- 
ft. foundry on Beaver St. 

The Osborn Engineering Co., Engineers Bldg., Akron, Ohio, 
has awarded the contract for the construction of a five-story, 
100x300-ft. factory on Falor St. and for a five-story, 100x250-ft 
factory on Bartges St., for the B. F. Goodrich Rubber Co. 
Noted Oct. 1 

The Canton Steel Foundry Co., Canton, Ohio, is making 
improvements to its plant, including two core and two drying 
ovens, additional gas engines and electrical machinery. 

J. M. Kiddey and others, Canton, Ohio, plan to build a 
boiler plant at Coshocton, Ohio. 

The United Furnace Co., associated with the United Steel 

o., has awarded a contract for the construction of by-product 
coke ovens at Canton, Ohio. Estimated cost, $1,000,000. Noted 
July 29. 

The Toledo Electric Welder Co., Knowlton and Langland 
Ave., Cincinnati, Ohio, will build an addition. 

The Western Water Motor Co., Oxford, Ohio, plans to 
remove its factory to Cincinnati, Ohio. James G. Carr, Oxford, 
Secy. and Mer 
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A Large Japanese Steel Works 
and Gun Plant 


By A JAPANESI 





SYNOPSIS 


of all classes of steel castings and forgings. 


A huge plant for the manufacture 
Forg- 
imgs for heavy guns and projectiles are a con- 
spicuous part of the product, The machining ot 
heavy ordnance work is also done on a scale not 
with Far 
The equipment and methods indicati ef- 


usually associated KRastern machine 


shops. 


ficre nt prac lice. 





The Hokkaido Coal and Steamship Co. is a very old 
company, and as the result of the new governmental 
the railways its road was 


plan for nationalization o 
bought by the government. The company, knowing the 
insufficient capacity of the Kuri Arsenal for all the naval 
work and desiring to spend this money for work which 
would prove profitable for the nation, resolved to start 
a steel works, which it established at Hokkaido, North- 
ern Isles, 

The capitalization is $15,000,000, half of which is 
British, one-quarter of this being paid by Armstrong & 
Vickers. 

Hokkaido is very rich In coal and Iron ore (siliceous 


The company was established in March, 1907. 


iron ore), besides many kinds of minerals, and the scheme 


ENGINEER 


complete swing, though it gave up all pig-iron working. 
[It makes all sorts of steel castings and steel forgings, 
including heavy guns and projectiles, and machines them. 

The site of the plant covers 18,660 acres, water being 
The 


ownh 


taken from a point in the mountains 7 mi, away. 
is along the The 
pier, 1,300 ft. long and 60 ft. wide, capable of docking 
draft at The 
end of the pier is equipped with a 100-ton electric crane, 


works coast. company has its 


a steamship having 26 ft. lowest water, 
while on the pier are several 10-ton locomotive cranes. 
10 mi. The 


as a maker 


The total length of railway in the works is 
company is approved by Lloyds, of England, 
of admiralty material. 
The works consists of the following eleven shops, be- 
sides stores, which cover an area of 21 
l. The drafting room is 120x48 ft., 


men, 


acTes > 
with 64 drafts- 
2%. The machine shop, the largest shop in the works, 
is 700x350 ft. Machines for all 
The largest 
horizontal 


sorts of work are 
the 


machine 


yun 


found here. machine in shop, recently 


installed, is a boring with a center 
height of 49 in., an overall length of 140 
180 tons. 


total 


ft. and weigh- 


ing It is driven by a 160-hp. electric motor. 


The 


machines 


number o in this shop is 300, in- 











FIG. 1. BIRDSEYE VIEW OF THE JAPAN STEEL WORKS, LTD., MURORAN, HOKKAIDO, NORTHERN ISLES 
was to obtain pig iron from this ore. But the enter- cluding all sizes and varieties. There are eight travel 


prise failed, after a great sum of money had been spent. 
The company is now making only forgings and castings, 
machining them from pig iron bought from other sources 
The blow to the 
pany, and after changing the management and the chief 


of supply. failure was a great com- 


engineers, the new organization now known as the Japan 


Steel Works. Ltd... Muroran. Hokkaido. has the works in 


ing cranes—two of 80 tons, two of 60, two of 50, one of 
10 and one of 10. 

3. The tempering and shrinking shop for gun manu- 
facture is 400x72 ft., with a height of 72 ft., being the 
highest building in the works. 


one oil tank, four heating furnaces, a gun-shrinking pit, 


The equipment includes 


one furnace for the gun-shrinking pit, three 80-ton and 





~—A 
- 
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one 30-ton traveling cranes. 
treating the largest guns in existence. 

t. The hydraulic pressing shop is 475x150 ft 
height of 46 ft. 


with two furnaces served by two 100-ton cranes 


2,000-ton hydraulic press, with two furnaces and two 50- 


toh cranes ; 


naces and two 30-ton cranes. 


The plant is capable of 


, with a 
It has one 4,000-ton hydraulic press, 


one 


; one 1,000-ton hydraulic press, with two fur- 


In addition there are two 














FIGS. 
steel ingot. Fig. 3—Reheating 
Osaka arsenal. Fig. 6 ) 
6-in. guns assembled for mounting 


2 TO 9 FROM 
Wig. 2 


100-ton 
Gun material for 
shop Fig. 9 
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250-ton hydraulic presses especially employed for mak- 
ing projectiles. 

All machines are driven by electricity or hydraulic pres 
sure. 
and 52 ft. high. It 
has two furnaces of 50-ton capacity, four 25-ton fur- 
naces and two 6-ton furnaces, all of the Siemens type: 
four 6-ton cupola and plant for crucible furnace, capa- 


5. The foundry is 812x224 ft. 








4,.000-ton 

















INGOT TO FINISHED GUN 
furnace for 
Mountings for 3-in. guns. 


press. Fig. 4—4,000-ton hydraulic press. Fig. 
Fig. 7—Pedestals for 6-in. guns, 


Fig. 8—Gun-turning 
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ble of casting iron and bronze, as well as steel castings. 
Traveling cranes are numerous, their capacity including 
120, 80, 40, 30, 15, 10 and 
running outside of the foundry 


5 tons, besides yard cranes 
for transportation of 
foundry material product, ete. 

6. The pattern shop is 160x63 ft., 
33 ft. 


with a height ol 


It is equipped with the latest pattern-making 

















FIGS. 10 TO 13. 


HANDLING 


LARGE GUN WORK IN JAPANESE STEEL 


MACHINIS'I 839 
machinery, including band and circular saws and all sorts 
of wood-working machinery. It has water-sprinkler heads 
on the ceiling for fire prevention. 

7. A forging shop, 300x120 ft., with a height of 35 ft., 
contains steam hammers from 12 tons down to and in- 
In this shop there 
is turned out a miscellaneous class of small steel forgings. 


cluding many small steam hammers. 


v4 a-?° 
a 
+&% 
--* a i 
o* 
7 
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PLANT 


-Jacket 


Fig. 10—Shrinking pit Fig. 11 forging for 14-in. Fig. 12—Rough-turning gun forging Fig 
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ft.. with a height of 21 ft., 
For handling them it is 


8. A building 100x51 
is used for testing machines. 
equipped with one 100-ton and one 50-ton cranes. 

%. The power station is 56x215 ft. and contains three 
Bellis & 
Moorecomb, of 1,000- 
kw. 440-volt direct-connected generator made by the Lan- 
cashire Dynamo and Motor Co., of England. This is 
capable of driving all the electric motors in the estab- 
‘lishment—400 sets in all. A 200-kw. generator supplies 
current for two 3,000 incandescent lamps and 200 are 


1,350-hp. triple-expansion engines made by 
England, direct connected to a 


lamps. 

10. The boiler house is 110x213 ft., with 20 sets of 
Babcock & Wilcox water-tube boilers, all equipped with 
automatic stokers. The total horsepower is 10,000. There 
are also two sets of economizers and four sets of fans. 

11. The gas-producer plant contains 32 sets of pro- 
ducers. 

The products of this company include steel castings 
weighing as high as 100 tons and steel forgings up to 
100 tons. The maximum weight of one gun-metal cast- 
tons: that of cast iron, 100 tons. 


The general appearance of the various departments, 


ing so far made is 30 
the machine equipment and the products manufactured 
can be the Figs. 1 to 13. They 


are of more than ordinary interest and a close examina 


seen in illustrations, 
tion is well worth while. 


7” 


Simple and Effective Belt Guard 


By Cuartes A PAESCHKE* 


The form of belt guard illustrated has been installed 
throughout our plant and has met with the approval of 
the state and local factory inspectors. In applying for 
# patent on this form of guard it was my intention to 
manufacture the device. Now that the patent claims have 
been allowed I have decided to grant the privilege of its 
use to anyone who may desire to put it into service, believ- 
ing that it may help a little to advance the safety move- 
ment. Changes in the details of construction may be 
easily made, 

For adaptation to different machines, or machines the 
driving pulleys of which are located at different distances 
from the floor, the post or stand is preferably made so 
that it can be readily lengthened or shortened to raise 
or lower the end of the fender connected therewith. As 
shown in the first illustration, it consists of telescoping 
pipe sections, which are fastened and held in adjusted 
relation to each other by a setscrew, the fender being 
hinged or pivoted to a fork or crossarm attached to the 
upper end of the inner adjustable section and the outer 
stationary section being provided at its lower end with a 
flanged socket piece, which is bolted or fastened to the 
floor. 

The fender is made of such length as to extend up- 
wardly from the support to which it is hinged or pivoted 
to a point somewhat above the height of a man of aver- 
age stature. It is normally held in working position par- 
allel with the lower side of the belt by releasable means, 
which permit it to be swung backward and downward 
out of working position, so that the belt can be readily 
removed and replaced. This releasable supporting means 
may consist of a bail or U-shaped rod, pivotally sus- 


*l’resident, Geuder, Paeschke & Fry Co 
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pended from an overhead timber or the like by screw- 
eyes or eye-bolts and detachably fastened to the fender 
adjacent to its upper end. 

In order to further adapt the guard to varying condi- 
tions and to sustain it in working position at different 
angles corresponding to the varying inclination of belts 
to which it may be applied, the fender may be provided 
on the under side, as shown in the second illustration, 
with a series of hooks or catches for engagement with 
the cross-piece of the bail. By engagement of the bail 
with different hooks or catches the inclination or angle of 





EFFECTIVE BELT-GUARD CONSTRUCTION 


the fender to a perpendicular may be varied as required 
according to circumstances. 

For the purpose of removing, replacing or repairing 
a belt the fender is released by disengaging the cross-piece 
of the bail from the hook and swinging it backward and 
upward clear of the upper end of the fender, which can 
then be turned backward and downward on the hinge or 
pivot at its lower end, out of the way. 


co 


The Effect of Temperature on Strength of Concrete is dis- 
cussed in Bulletin 81 of the Engineering Experiment Station 
of the University of lllinois, and the following conclusions are 
reached: Under uniform temperature conditions there was an 
increase of strength with age within the limits of the tests. 
For any temperature the rate of increase decreases with the 
age of the specimen; and this rate of is less corre- 
spondingly at the lower temperature conditions. For the 
specimens tested under normal hardening temperature con- 
ditions of from 60 to 76 deg. F., the compressive strength of 
the concrete subjected to a uniform temperature at the ages 
of 7, 14, and 21 days may be taken as approximately 50 per 
cent., 75 per cent. and 90 per cent. of the strength at 28 days 
respectively. For lower temperatures the percentage values 
are less, and for higher temperatures the percentages are 
higher. The relation between the percentage values at the 
ages of 7, 14, 21 and 28 days is nearly the same for tempera- 
However, the values for 


increase 


ture conditions from 30 to 70 deg. F. 
the lower temperatures should be used with caution. Concrete 
which is maintained at a temperature of 60 to 70 deg. F. will 
at the age of one week have practically double the strength of 
the same material which is kept at a temperature of 32 to 40 
deg. F. 
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The Small-Shop Planer--I 


By Joun H. 


VAN 





SY NOPSIS—This article deals with the 
These 


understood, hoth as to their capabilities and the 


Usé and 


abuse of planers. machines are often mis- 
care needed, The small-shop planer is a relatively 
hig investment, and this and the succeeding articli 
fell how lo make it a paying one. 





In one part of Clevedelphia, near the elevator works, 


a narrow alley separates two rows of shop buildings. 
If you walk down this alley as far 
then look through the 
see the planers in Smith’s shop. 


as the fire hydrant 
your left, 
Cross the street 


to the telegraph pole and 


and window at 
will 
and walk a few steps farther 
you may peer through a door that will reveal the planer 


you 


department in Jones’ shop. If you are a man who knows 
planers, you will keep crossing and recrossing this alley 
for an hour or more in order to gaze your fill on the 
worst and best in planer practice. 

In Smith’s shop you will see planers that are seldom 
oiled until something sticks and pried loose. 
You notice that the feed and elevating are 
and covered with dust and that black dirt lies thick on 
the elevating gears and Table slots 
are full of caked dirt and chips, which must be mined 
out with a chisel, and the 
iced as the sides of a sandstone quarry. 


The machine nearest the window is running on a long- 


must be 


screws dry 


overhead rig 


roving. 


vees are as fissured and crey- 


stroke job that reaches the length of the table. It is 

cutting in the neighborhood of 20 ft. a minute with a 
ey 
—= 


aN 


Kes 


|, 
an 
: B 





SIMPLE WAY OF MEASURING RATE OF TL 


FIG. 1 


two-notch feed and the table at about 10 ft. 
The planer hand is sitting on a soap box with his back 
against a post, to all appearances asleep. The heads have 
reached a position in their travel on the cross-rail where 
the tools are directly over the planer vees and a rain of 
chips is falling over the edge of the overflowing platen 
pockets into the vees at the end of each cutting stroke. 


Is returning 


Horripte EXAMPLES IN Smitu’s PLANER DEPARTMEN’ 


Beyond this mutilated machine is another planer, and 
its table surface is marred and horrible 
manner. If you watch the 
rough engine base into position, you will see the reason. 
After the is unhooked and the lintel is 
withdrawn, sand-crusted casting bangs down on the 


scratched in a 
operator, who is swinging a 
chain wooden 
the 


£ 


ANER 


DEVENTER 


planer platen and he shoves it into position with a pinch 
bar. 

On the third machine the 
after clamping a row of castings with C-clamps, 
with bolts 8 in. from the 


operator is setting his dogs 


gripped 
from 


away casting and 2 in, 


the clamp blocks. He has pulled these up with a 4-ft. 
pipe extension on his wrench and they are so tight that 
the strain on the bolts almost lifts the planer table from 
the vees. You notice that he has a hard job trying to 





FIG. 2. GETTING TRUE WORK FROM THE PLANER OR 
SHAPER CHUCK 
stop the table with the tumbler and that it dances back 
and forth hysterically, until he is forced in despair to 
erab the belt shifter. 
Toots Grounp vo Lirr tue Tabu 

Now he is ready to cut, although the rail is a good 

18 in. above the work, and the tool is ground with a lip 

so that you can hear the “bump,” “bump” of the lifted 

platen as each fresh edge is cut, even above the snoring 

chatter of the overhanging tool. The 

machine is taking its feed at the end of 

the cutting stroke and the edge of th 

i) tool is being dragged back over foundry 

oF I sand and seale instead of over clean 
ba | metal. 

<j The fourth machine is so far away 

i and the shop is so dark that you can 

Whe 3 not tell much about it, except that it is 

ale" running on short stroke and that th 

work is directly in the middle of the 

platen. ‘The belts are squeaking a 


bit. What is that stuff the planer hand 


DIVIDENDS is sprinkling on the pulleys? It look 

like powdered rosin. 

It is a pleasure te cross the street and see what is 
rong on over at Jones’, 

There is no dust on his planers and the oil on thi 
feed screws has a golden color, which shows that they 
are cleaned so frequently that black sludge has no time 
to gather. Table slots and holes are protected with 
false pieces, except those which are in actual use. Evi 
dently care is being taken to keep the vital vees in good 
condition, for although there is long work being planed 


table 


which 


on one of Jones’ planers, you notice that the 


pone Key 


is surrounded with a sheet-iron cuard 


kee ps th 
chips from falling over the end. 

tables 
hought them, 


the day he 
belt leather 


You notice 


Jones’ are almost as smooth as 


for he uses strips of under t 


rough castings when they are moved about. 
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that the planer hand on the nearest machine is carefully 
filing down a burr which has been raised in some acci- 
dental manner. 


Jones WANTS SPEED AS WELL AS CAREFULNESS 


Look as hard as you can and you will not notice many 
C-clamps on these planers. They are too slow for Jones, 


j a 
4) => 
» Sa < \ 
T - \ 
- \ 
a “e © \ 
Le = . \ 
ie -~- B eee \ 
te a Zo e ~ la \ 
r tC) \ 
oS — \ \ \ 
\ 
=_ « \ 
—s —— \ 
L | gy! | | 
it } SCREW STOPS AND A SQUARE STOP BAR FOR 
RAPID CHUCKING OF FLAT WORK 


who wants speed as well as well-cared-for equipment. 
Instead of these, you notice that the work is held with 
ingenious clamping strips and screw stops which are ap- 
plied in a jiffy. The tools are ground so that the cast- 
ings do not lift, which is one of the reasons that such 
convenient devices may be used. 

In this shop the planers that are running on short 
stroke have the work at end of the table 
other, so that the wear will not all come at 
of the vees. 


one 


the 
the center 
There is no trouble with the belts, which 


or 








FIG. 4. TOOL FOR A 6-IN. FINISHING CUT 


cross-rall, 


article because it is overlooked in so many shops. 
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cuse for a goose-neck tool in a lathe tool-post, because 
the tool-post itself is not rigid, and the tool must in 
this case make up for the deficiencies of the post. Where 
you have such a massive, solid tool block as on the planer 
head, the only possibility of digging in comes through 
spring of the tool itself. 
at A, 


A goose-neck tool, such as shown 
Fig. 1, will enable you to scrape a casting fairly 


aa 
AAW 


& 
= iit ) 
SS 


FIG PIN CLAMPS FOR THIN WORK 


smooth. A finishing tool such as shown at B, in the 
same illustration, ground with not over 5-deg. clearance 
on the bottom, gripped close in the tool block, and with 
® rail as near to the work as it can be got, will never 
dig in, will give you as smooth a surface as the goose- 
neck, and in addition to this, one that will be as true as 
the planer vees. 

You can pretty nearly figure planer profits by meas- 
uring between the top of the work and the bottom of the 


j 
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FIG. 6 SPLITTING SHEETS ON A PLANER 


as shown In Fig. 1. The greater this dis- 


tance, the less is the profit, because the rigidity will be 
reduced, 


True Work FROM THE PLANER OR SHAPER CHUCK 


The kink shown in Fig. 2 is worth repeating in this 


When 











are endless and have the appearance of being cared for 
at frequent and regular intervals. 


MAKING It Easy MISTAKES 


TO MAKE 
There have been a number of expedients invented to 
enable men to do things easily in the wrong way. One 


of these is a goose-neck planer tool. There is some ex- 


you work with a planer, shaper or miller chuck, you 
must always figure on the solid or “dead” jaw for the 
alignment of a piece which has to be squared up. The 
movable jaw of the average chuck is not to be relied upon. 
Placing a round bar between the live jaw and the work 
forces the latter against the true surface of the dead 
jaw and helps produce square results. 
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A great deal of time is lost on planers in putting on 
too many clamps with too little judgment. A properly 
ground planer tool will not tend to lift the work; the 
thrust will be down and against the motion of the platen. 
A piece properly stopped endwise does not need much 
clamping and can be held sidewise by means of such 
stops as are shown in Fig. 3, any one of which may be 
applied in much less time than the customary U-clamps. 
The square side-bar, in with the smaller 
screw-stops B and C, in reality takes the place of a 
planer chuck and will earn dividends on a large class 
of work. 

A great deal of time can be saved on planer work on 
the A.utishing cuts, especially where extreme accuracy is 
not required. Fig. 
of taking a 6-in. cut and of being fed at the rate of 4 
in. per stroke. The cast-iron block which holds the cut- 
ting tool is bolted solidly to the clapper block and is 
very rigidly supported. A tool of this kind, if 
shearing cut, will do excellent work without any tender \ 
but it must be carefully set in its holder, to 


connection 


The tool shown in tf is one capable 
| 


given a 


to dig in, 
have the cutting edge dead level with the planer platen. 


Boring a Four-Cylinder Block 
Casting 


By Victor W. Pace 


The mechanics employed in small jobbing or repair 
shops are forced to work with rather limited equipment 
in most cases, and the machine tools available are not al- 
ways of the best, because jobbing work is apt to be harde: 
on machinery than the more regular, standard production 
work. Boring a cylinder on a lathe, for instance, is not 
a difficult operation if the cylinders are small in size 
or are individual castings. To bore a four-cylinder block, 
however, is somewhat of an undertaking, especially if the 
engine is one of fairly large size. The four-cylinder 
block is not an easy casting to handle, even at the factory 
where it is made, so that the automobile repairman who 
undertakes to do a reboring job when the only tool avail- 
able is a 14-in. swing lathe of uncertain accuracy and 
succeeds in doing a workmanlike and accurate job with 
crude and inexpensive fixtures is deserving of some credit. 

A job of this nature was done recently, and while no 
new methods were used it is believed that a new combina- 
tion of old methods that may be of interest to small-shop 
men was involved. The purpose of the operation was to 
save several scored cylinder castings taken from cars that 
were no longer manufactured, and consequently replace- 
ment parts were difficult to obtain, and then only at con- 
siderable expense. The cylinders were originally 35¢-in. 
bore, and as the scoring was deep, because it was caused by 
loose wrist pins, it was decided to bore out the cylinders 
to 334 in. and fit oversize pistons and rings. As three 
of the cylinder blocks were available, and the thickness 
of the cylinder wall was ample, the repairman decided to 
make one job of it and devised special fixtures for doing 
the work more economically than it could be done without 


them. 


Set-Up 1n LATUE 
The set-up is shown in the illustration, which also il 
lustrates the method of supporting the open end of the 


cylinder block on the cutter bar. The method of feeding 
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the cylinde r block down to vet the correct travel ol 
the cutter 


square kev stock is « lamped at the closed end of the first 


’ 
Dore = also 


along th shown. <A piece of 
cylinder by a hand clamp where it passes through a 
core print hole, and at the other end it is securely held 
in the tool-post as indicated. The tool-post 


is moved simultaneously with the cylinder block in the 


carriage 


bar. The feed may be either by hand. as Io! 


starting the cut, or by power. 


poring 
Owing to the stiffness of 
the rod the cylinder may be moved either way without 
difficulty. detail their 
relation to machined ar 


The arrangement of the 
and the 


shown in Fig. 2. This set-up is for the boring operation, 


parts, 


each other work as 


the only change when reaming being to substitute the 
reamer for the boring tool. 

The location plate A is a cast-iron disk provided with 
a central hole that is a good running fit on the central 
portion of the three-diameter arbor, the outside diameter 
of which is an accurate fit in the eylinder bor The use 
of this location plate is made possible because a cylinder 
seldom wears much at the open end If the bore is 
spoiled by scoring because of a loose wrist pir defective 


dirt in the oil, this depre lation always 


bottom ot the 


lubrication o1 


starts some distance from the evlinder. 


This location plate was accurately made and is an im 











CYLINDER 


FiG. 1 VIEW OF SET-UP OF 


portant member of the assembly, because upon this mieii- 
ber the accurate location of the boring bar depends. 


CyLINDER Supports at Uprrer ENnpb 


All cylinders were provided with a core-print support 
ing hole in the upper end, which was sealed after ma- 


chining with a removable brass plug and gasket. This 
made possible the use of a centering bushing B. Thy 


main portion, which was screwed into the hole left when 
the plug was screwed out, carried a bearing ring accurats 
ly machined to fit the smallest diameter of the boring 
bar or arbor. Three setscrews, spaced 120 deg. apart 1 
the main bushing, served accurately to center the ring to 
insure that the cylinder wall would be absolutely paralle! 
to the boring bar, even if the core print hole was machined 
slightly to one side or the other of the cylinder center- 
line. 

The boring-tool carrier C is an iron casting made from 
a special pattern. It is split as indicated so that it can 
be clamped tightly against the boring bar, the clamping 
effect being augmented by the setscrew passing throug! 
the carrier cap. The too! Novo 
tool steel and was held in place in the drill hole made to 
through the side of 


boring was made of 


receive it by a setscrew passing 


the carrier casting. 
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After the boring operations the cylinder was finished 
by reaming. The reamer D was made by hand—that is, 
the cutting teeth were cut out of the solid stock with drill, 
hacksaw and file. 
sharp and the reamer worked very smoothly. 


The teeth were relieved and ground 
Attention 
is directed to the ingenious method of making the reamer. 
The cutter portion was of tool steel, of disk form in order 
to facilitate hardening, and was then forced on a support- 
This cast-iron bushing is pro- 
the 


ing bushing of cast iron. 


vided with a setscrew, so that reamer may be se- 
curely attached to the cutter bar. 
The boring-bar guide 


open end of the cylinder. The spacer pleces FR are made of 


is an iron casting used at the 
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If the guide members are accurately located initially, the 
fail to be true to size and the walls 
parallel to the cylinder center line. This is not always 
blocked up the 
post carriage, as the accuracy of the bore depends on that 
Four cylinders were bored and reamed 


new bore cannot 


possible when a cylinder is on tool- 
of the blocking. 
in 10 hr., the cuts taking about 80 per cent. of this time, 
the setting up and locating consuming the remainder of 
the time. The cvlinder flange is allowed to rub along 
the lathe way as the cylinder is fed, this taking the torque 
of the cut. The weight of the casting is sufficient to pre- 
vent chattering due to cylinder movement. 
accurate location of cylinder 


The precau- 


first, 


tions to observe are, 
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FIG. 2. ARRANGEMENT OF DETAIL 


PARTS OF CYLINDER-BORING 


RIG 
iron pipe. The wood spacers G are made of hard wood, 
The clamping members // are cut from bar stock, the only 
machine work being the drilling of a %4-in. hole about | 
in. from the end. The cutting bar is machined from a 
piece of 114-in. machinery steel. 

When machining the cylinder 
for the proper depth of cut, leaving about 7/¢, in. 
reaming. The lathe was started on the back gears and the 
cylinder block moved back slowly by hand feed to make 
sure that the cut started right; after which the power feed, 
set for very fine cut, may be used to feed the cylinder 
block down. Only one cut was taken with the boring 
tool. The cylinder was then reamed to size. The repaired 


the cutting tool was set 
for 


automobile must be on the road as soon as possible and 
the reaming makes such a smooth bore that very little 
running in-is necessary to fit the new pistons and rings 
to the cylinders. 

When the first cylinder is being bored the feed or pull 
rod is fastened in the second cylinder, the tool post being 
on the other side of the cutter bar, of course. There 
is no need of blocking up the cylinder casting, as this 
is accurately supported at each end by free running bear- 
ings and “floats” along on the smoothly finished arbor. 

















block or arbor: second, use of a sharp boring tool securel\ 
held in the carrier; third, slow feed; fourth, having guide 
hearings thoroughly oiled and a free fit without shake on 
arbor. This operation was done in the shop of John B. 
Maynard, Bristol, Conn. 


A Bench Attachment for Filing 
By Crartes DorscieEr 

The illustration shows a bracket fastened to the work 
bench and is used in with the attachments 
A and B. The table A when set up in the bracket makes 
a useful fixture for filling templets, sheet-steel gages, 
etc., the templets or gages being secured to the table by 
small parallel clamps. The collar shown directly under 
the table allows it to be swung or turned around as desired 


connection 


when in use, and also regulates the height of the table. 









WW 
N 
% 





5 


=) 2 
a z 7 
= S| 
= =| 

| a =| 

| 2 =| “ 

LZ ea a 


WORK-BENCH BRACKET 


At B is shown a small-sized drill chuck with the shank 
part machined flat to fit the fork C, which in turn fits 
the bracket. The drill chuck can be placed at any angle, 
as it swings on the screw shown in the fork, and makes a 
most convenient and time-saving tool when backing off 
the teeth of irregular-shaped end reamers, end mills, ete. 
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Making the British Detonator 
Mark-1OO Fuse--IIT 


By Frep 





This article deals with the working 


SYNOPSIS 


parts, which can only acl after the shell is fired 
and strike S an obstiruc lion oT sOnLe kind. They 
are large ly screw-mach ine products, held to very 
close limits and gage din minute detail. The siz 


of the piece, the weight, the machining ope rations 


and the gages, with their limits, are given in detail 





The drilling is a very important part of fuse work, 
and many Leland-Gifford high-speed drilling machines 
have been installed, as can be seen from a portion of the 
drilling department in Fig. 20. These 
two speeds and are belted to run 6,300 and 10,000 r.p.m. 


machines have 


respectively. What this means in the way of pulley sizes 
s shown very clearly. Some of the machines are equipped 
with a tapping head on one spindle, as can be seen at the 
right. 

The graze pellet, which fits in the center of the body 
and carries the explosive material in the upper end, is 
shown in detail in Fig. 21. This illustration gives the 
tolerance allowed in the various parts, the largest limit 
in. diameter 


being 0.005 in. The pellet is made from ;% 


brass rod and averages about 10 to the pound. The speci- 
fications call for a brass having a yield point of 8 tons 
and a breaking point of 20 tons per sq.in., with an elon- 
gation of 20 per cent. These are long tons of 2,240 Ib. 
This is an automati National 
Acme No. 52 four-spindle machines being used for all the 


screw-machine job, 


*Copyright, 1915, by Hill Publishing Co. 


COLVIN 

small work. The operation sheet, Fig. 22, shows th 
sequence In which the various surfaces are machined, 
the hole in the end being drilled and the outside and 


the small ends rough-formed in the first suboperation. The 





second subope ration cuts the it the bottom of thr 
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FIGS. 21 To 23 GRAZE PELLET DETAILS 
Fig. 21-—Details of graze pellet Fig »—-Sequence of opera- 
tion. Fig. 23—Special tools used in automatic screw machine 
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A CORNER OF THE 


FUSE-DRILLING DBPARTMENT 
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tapped hole and finish-turns the back end of the piece. 
position taps the hole, and the piece 
This completes the 
fourth suboperation, leaving only the long center hole to 
he drilled. Th Fig. 23. The 
production is 300 per hr. per machine. 


The next spindle 
is finished by the cutting-off slide. 


tools used are shown in 


This hole is only 0.05 in. in diameter and long in 


proportion—a trifle over inch—so that the question 
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FIG, 24 DRILLING FINTURE FOR CENTER HOLE OF 
GRAZK PELLET 
ol clearing the drill becomes important. A No. 55 high 


speed drill is used in a Leland-Gilford drilling machine, 


which runs at 10,000 rpm. The drilling fixture shown 
in Fig, 21 pellet in the V-block A, the 


clamping being done by the hook bolt 2, which is drawn 


holds the graze 
into place by the threaded lever (. This drilling fixture 
is small and can be easily handled, which secures an out- 


put of 120 pieces per hour for each. On account of the 
é‘ 


leneth of these hole s it Is hecessary to clear the drill 
frequently—about 20 times per hole on the average run. 
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FIG GAGES FOR THE GRAZE PELLET 
A—Total length B—Diameter of body C—Diameter at 
top I) Diameter of stem E—Leneth of stem F—Angle of 
end of stem (i—Diameter and depth of screw recess H 


body I—Diameter of central hol 
The gages for the eraze pellet (mine in number) are 
hown in Fie. 25. These cover the length, diameters, 
threads, Taper and hole cliameter. 
CENTRIFUGAL Bow 


centrifugal bolt is the stplest piece in the entire 


fuse, 


ly ne 


simply a eylinder cut from 4j,-in. diameter 
brass rod, and averages about 252 pieces to the pound. It 


ry 
Phe 


is made of the same material as the graze pellet. 


The produc tion Is 750 per hour per machine, 


are shown In 


a conductor of 


aluminum is 
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The se- 
quence of the automatic machine operations, shown in 
Fig. 27, consists of sizing the outside diameter with a 
circular forming tool, squaring to length, shaving the 
end and finally cutting off, the second cross-slide opera- 
tion being omitted. The automatic turns out 1,020 pieces 


dimensions and limits are given in Fig. 26. 
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FIGS. 26 TO 29. DETAILS 


Fig. 26—Details of centrifugal bolt Fig. 27—Sequence of 
operations. Fig. 28—Special tools used in automatic screw 
achine. Fig. 29—A, diameter; B, length 


per hour per machine with single tooling, the tools being 


shown in Fig. 28. 


The gages are shown in Fig. 29. 
DevrENT-HoLe Screw Piva 


The screw plug for the detent hole is shown in Fig. 30. 
The sequence of machining operations is given in Fig. 
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FIGS. 30 TO 32. DETENT SCREW PLUG DETAILS 
rig. 30-——Details of detent screw plug Fig. 31—Sequence of 

operation Fig. 32—Gages; A, diameter; B, length 


Hl. The screw plugs are made from ,°,-in. brass rod 
the same as the graze pellet—and run about 215 to the 
These simply form or size, square and thread. 


The gages 


pound, 


Fig. 32. 

ns 
Aluminum is Next te Copper, among the common metals, as 
heat. Relatively, if copper is called 100, 
about 50 and iron 15. 
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Machining the International 
Cylinder and Piston 


By 





SYNOPSIS 


erations performed when machining the cylinder, 


In th Ls article are de scribed the O}/- 
piston and gear cover. The various surfaces on 
the cylinder are milled in one operation, two cas! 
ings being machined at one setting. An interest- 
ing tool is shown for boring the piston, which 
locate s the fac ing and bering head so that the ma- 
ch ined surfac es will be conce ntric with the core. A 
relive f Ls ground On the pistons, a spec ial hature 
heing used for this purpose. The jig used on the 
gear case employs a plug and V-hlock for locating 


the casting. 





The tools and methods here described are in use at 
the International Motor te. Saurer Plant, Plaintield, 
N. J. One of the finish-machined cylinders is shown 
in Fig. 1. It is milled on the fixture illustrated in Figs. 
2 and 2A. 

The fixture is designed to hold two cylinders, which 
are forced against equalizing levers (Fig. 2A) by the 
knob screw A. Various screws as B are tightened against 
the casting to hold it against the machining stresses and 


Rosert MAWSson 


” 


the %-in. with ;%5- 12 U. S. S. threads and the 1, 
in. with ,y-in. 18 U. S. S. threads after the casting has 


Ih. 


been removed from the jig. 
The fixture used when boring the cylinder is shown in 


Fig. 4. This tool is made with a sub-base A, which 
is drawn forward and the casting placed on the insicdk 
as shown. The sub-base is then pushed back, rollers pet 
mitting its easy manipulation. When the sub-base is 


pushed back to its correct position the le ver B Ls drawn 


forward. The lever, acting through a togvle and cam. 
raises the sub-base and cylinder. Dowels are fitted in 
the under side of the plate (’, and as the evlinder Is 


raised by the lever B they enter previously machined 
holes in the cylinder flange, thus locating the casting. 
The bars D are set at the correct centers and guided 
through long bushings in the plate (. The cylinder is 
first rough-bored, then finish-bored and afterward reamed, 
per cylinder being 15 min. 


LLoLEs 


the average time required 


DriLLing VALVE GuIDI 


The jig plate used when drilling the valve guide holes 
Fig. 5. This tool 


which can slide along between the plates shown. 


is shown in is made with four bush 











©) 


~~ 


r 


FIG. 2. MILLING THE CYLINDER 


the clamps as ( are fastened down to secure it. To 


insure correct alignment, the fixture is located by tongues 
The set-up consists 
The average 


and held down by bolts as shown. 
of 10-in. diameter cutters. 
time required to machine a set-up of two cylinders is 1 hr. 


18-, 5-, 7- and 


DRILLING THE CYLINDER 


the jig 
The casting is dropped into the 


Drilling of the cylinder is done with shown 
in Figs. 3 and 3A. 
jig and forced back against a stop on one side and a 
knob on the opposite side. The cover A is then dropped 
held with the knob B. The following holes 
are then machined: Six **/,,-in., drill; two 1-in., coun- 
terbore; seven ;';-in., drill; two %4-in., drill; two 14-in., 
drill; two ¥-in., bore, and one %4-in., bore. The ¥)- 
in. holes are later tapped with %-in. 16 U. S. S. threads, 


down and 
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FIG. 3. DRILL JIG FOR THE CYLINDER 


bushings Possess pel niits 
Mae 


lower end of the bushings is made quite long and fits into 


The sliding motion which the 
them to adjust themselves to the machined casting, 


two diameters of holes already machined, 
A °*/,,-in. hole is then drilled and afterward reamed 
the tools being guided through the bushing 


to % in., 


This operation consumes 2 min. 


The operation of drilling the wrist-pin hole in 


tiv 
piston, Fig. 6, is performed in the jig shown in Fives. 
7 and 7A. the jig by a V 
block, which centers the wrist-pin hole boss, the screw 
A tightening the piston into position, A large plug el 

ters the core at the open end to assist in centering the 


The casting is located in 


part. Following the foregoing operation a 1 jy-in. hole is 
drilled and reamed through each boss, the tool being 
guided through bushings on each side of the jig as . 
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BORING THE CYLINDER 


The fixture used when boring and facing the open end 
or the piston 1s shown In ig. oS. The piston is located 
1) the two plugs a. The centering device B is then 
placed in the casting and the boring and facing head 
euided by the spindle DD) of the centering device. This 

‘ture is used on a drilling machine, the boring and 


facing head being driven by the spindle of the machine. 
this tool is the centering 
in detail in Fig. 9. 


with four conical pins A and three button-headed pins Bb 


The Interesting Teature ol 


evice, which is shown This is made 
The inside ends of the conical pins rest on the tapered 
shoulder ( The ends of he 
latter washer D, 


which is forced out with the The two sets of pins 


ot the adjusting spindle. 
side oft the heveled 
nut # 


are held against the beveled surfaces with tension springs 


pins rest on the 


After the centering device has been placed on 
This 
the means de 


as shown. 
the inside of the piston the spindle F' is rotated. 
A and B by 
scribed, and by the method the spindle is brought central 
As the boring tool is 


forces out the centering pins 
with the cored hole in the piston, 
vu iided hy this spindle, the hored hole is consequently 


central with the core. The 


average 


time required for 



























FIG. 5. DRILLING FOR VALVE-GUIDE HOLES 


boring and facing a piston is 2 min. 
located on the bored hole for turning, 
eter of the finished piston will be of equal thickness around 


As the piston is 
the outside diam- 
its periphery. 


DRILLING THE SMALL Hoes 


The jig used for drilling the four small holes in the 
piston is shown in Figs. 10 and 0A. The finish-turned 
al d bored piston is slid into the jig, being located by 








=f 





, 
~ 7 SF fF. 
0-32 Screw, § Lang % xf Pin 


FIG. 9 DETAILS OF CENTERING DEVICE 


The 
latch is then swung down and held with the knob shown. 
A knob-headed screw is then tightened through the latch 
on the flat end of the piston to hold it securely in the jig. 


pins which set between the two wrist-pin_ bosses. 














FIG. 7 DRILLING WRIST-PIN HOLE 





FIXTURE FOR FACING OPEN END OF PISTON 


FIG. 8 
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DETAILS OF JIGS AND FIXTURES USED IN MACHINING MOTOR-TRUCK CYLINDERS AND PISTONS 
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holes 


four No. 43 then drilled in 
the piston, the tool being guided through the bushings 


(0.089-in. ) are 
shown, 
The fixture used when vrinding the relief on the sides 


of the piston is shown in Fig. 11. The piston A is 
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and held with the 


in the cover at E, 


The cover ( is then swung back 
cam handle D. A V-block is fitted 
and as the cover is swung back the V, coming against a 
boss on the casting, locates it central. The following 


holes are then machined: Eleven 43-in., drill, and two 
32 











DRILL JIGS FOR BINDING SCREWS 


laced fitted the machined bore. It is 
located by the plate B, which is made with a rounded end 
The clamp is 


The center of 


on a plug into 
fitting in the wrist-pin holes as shown. 
then tightened down with the handle PD. 
the piston is placed off center from the 
oscillating base #. With the grinding wheel F' revolving 
and the piston fed up to the correct distance, the handle 
As a result of the eccentric center pre- 


the plug holding 


G@ is oscillated. 
viously mentioned, this operation grinds away a relief 
on the piston, 
DriLLing CRANKCASE GEAR Cover 
When drilling the crankcase gear cover, Fig. 12, the 
jig illustrated in Figs. 153A are used. The cast- 
ing has been milled on the parting line, the large hole 


13 and 

















FIG. 13 DRILL JIG FOR COVER 


bored and the stem turned in previous operations. It 
is then placed in the jig and a plug forced down with 
the cam A, which is operated with the handle B. The 
lower part of the plug is made to suit the bored ‘hole 
in the gear cover. 


GRINDING PISTON FOR RELIEF 
in. drill, the tools being guided through bushings 


In the jig. 


x 


More Consideration for the 
Shop Foreman 
By J. O. Wituiams 


In these days of increasing manufacting problems it is 


surprising how little financial consideration has been 


given the shop foreman. How many shops are there that 
have gradually increased the wages of the rank and file 
but forget the foreman altogether? It is often 
lor the helper to get a raise than the boss, 

I have in mind one large shop in particular whose policy 


easier 


toward foremen and subforemen is, to say the least, short- 
sighted. In this shop the contract system is in vogue, and 
it is an every-day occurrence for the workmen to make 
more money than the boss of the job. 'To make the il- 
lustration more striking, the foreman sets up the job, 
stays with the man until he has turned out several pieces 
correctly and then the man goes to it and makes more 
than the boss. 

This condition works two ways. It makes the foreman 
dissatisfied with his lot and kills ambition in the work- 
man to become a foreman, as he reasons, “There is no 


money 


money in it.” 

In other shops that I know the pay for the foremen 
is standard—a standard that has not been altered for a 
period of 10 yr. 

The feature I wish to impress upon the manufacturer is 
that he is, unconsciously, holding out no inducement for 
the men in the ranks to go higher. ‘This is depriving him 
of a valuable asset—the practical man who has come up 
through the ranks. 

This is a problem which should be looked into, as it 
is good policy to pay the foreman more in keeping with 
his responsibility. At least, he should have some incen- 
tive beyond the title. 
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charts for designing 


SYNOPSIS Tih ree hand 
brakes, that are atly stm plif y the determinations of 
dimen- 


the tenston in thee hand. its area. and the 


SLOWS of fhe brake levers and Parces acting on lhem. 





It should be recognized at the outset that the desien ol 
the band brake is Most 
of the formulas on which the design should be based are 
fairly well established; but the data which must be used 
in 


uncertainty. 


involved in some 


to supply the constants for these formulas are some 


respects incomplete, and there is need for considerable 
doubtful 


experimental work to clear up a number o 


points. 

It will therefore not be wise to count on getting a close 
agreement between the actual results and the calculated 
values, unless our design is of the same general charac 
ter as others which are in successful operation, and in 
which the speeds, materials and other conditions are 
similar. In to take our 


constants from the existing brakes and apply them to the 


cases we should be able 


suc h 


new design with a reasonable expectation that there will 
7 


be a satisfactory agreement between the calculate 


results 


and the actual brake performance. 


The first step in a brake design is to find the turning 
the 


hecessary 


moment which must be overcome on brake drum. 


This 
to hold the load (say 

and at If, however, 
its descent an additional 
The kinetic energy of a moving 
It is 


figured as what is mere] 


Ss sometimes 


suspence | 


hoisting machine) 
the load 
force must be provided lor. 


ola 
? 
] 


rest. must he che KeC 


1) 


load can be determined 


if its velocity is known. 
Uv? 


) 7] 


where £ is the energy in foot-pounds, W the load in 


and v the velocity in 


l 


pounds, y the acceleration of gravity 
leet per second. 

To absorb this energy and bring the load to rest i 
feet an average force F’ is required the value of which is 

_ EF Mr? 
' d y gd 
This force added to the dead weight, or F + M, is the 
total force used in calculating the moment on the wind- 
ing drum. From that the moment on the brake drum can 
be figured by the ordinary well-known methods. 

We next assume the size of the brake drum and divide 
the moment on it by the drum radius. This gives the 
force acting at the drum face. In what follows, this will 
be designated as P 

The tangential force is the difference between the ten 
sions in the tight and slack sides of the brake ban 
(here indicated as JT and ¢) or 

P T f 
The ratio between the tight- and slack-side tensions is a 
function of the are of contact, a, between the band and 
drum, and the coefficient of friction f, 


T 


or 


1 (0.00758 fa 


*Professor, machine design, Rose Polytechnic Institute 


MACHINIST 8h 


esign of Band Brakes 


s expressed nh ak rees, fil nm quantity about 


which we have little reliable knowledge so the band 
brake is concerned, It varies considerably or aditferent 
materials and also depends to a iter or less extent o1 
the condition of the ru vbvnans ul ‘ (finish, lubricat 


ete.) their relative velocity and m NV Ther temperature 
The laws governing these variations in the ease of the 
band brake are imperfect] Udit Tinn Values 
hased On experiments on bearing or ol lox k brakes ire 
not necessarily right for band kes hould 
with caution, 

VALUE OF COERFFICIEN OF Frierion 

These uncertainties will probably explain in ai lar 
measure the wide variation in the f quot 
different authorities, and emphasize the of a tho 
nvestigation of the whole subject 

The authorities agree bette evardi or iron 
iron than for most other materia O.18 ben a fan 
auverave, 

For wooa, asbestos or leathe re is much d 
repancy in the figures recom \ now 
manufacturing hoist ap 0.233 vood 
ron and savs that for asbes , tle highs 
Some experiments t 1 nstance, a 

ouvl is eto | Lia pore Tah | to ol rin 
this value for wood 2 whe are d 

eV are The cor ‘ i eu | » Te etnil 

e 0.15 Mu vhet il { { ’ en by 
some writ ! 1 | irt has been 
rranved to rea ' () 

DETERMINATIO >A lO 

General faa ‘” issumed at ti 
start, and we wish t L'a In Chart 1 find the 
ntersection of the lines represe und a (interpolat- 
ne il necessary), and project thi nt 1 s found onto 
he fda aXts, Draw a ne throu this p t al the « 
sired value of P and prolong it yee 
T and / scales, wh t W »>ut ti hecessary values 
of these quantities. 

(It is interesting to not wssing that 1 


a somewhat rare tvpe of alignment chart wher 


example ol 
four points instead of three 
line. ) 


With the lh 


t pull in the and, 7, 


avies 


can now find its cross-sectional area, 
to the desired fiber stress N will intersect the \ ile 
at the proper area, This area is, of course, net, or what 
is left of the area of the unperforated band after deduct 
nea the area removed in making the rivet hol 
For iron bands the safe fiber stress may be taken at 
rom 4.500 to 6.500. and for steel. from 8.500 to 11,500 
lb. per sq.in. 
Properly we should now determine the width of the 
area of contact between it and the drum 


band to vive an 
which will prevent excessive weal and also dissipate th 


heat without an undue rise in temperature but this 
question although important, has been given little at 
tention by investigators. The scanty data which are 
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available for this purpose cannot be given much confi- 
dence, hence no discussion of this phase of the problem 
will be attempted here. There is an opportunity for 
some Valuable experimental work to determine what pres- 
sure per square the drum will 


make these surfaces safe against wear, and also the amount 


inch between band and 
of energy per square inch that can safely be dissipated in 
the form of heat. 

In connection with the question of temperature it 
should be that 
ice the radiation of heat will be materially assisted by 


They should he sO 


said where the brake is in constant ser- 
suitably designed ribs in the drum. 
arranged as to promote the circulation of the air between 
them and to avoid pockets of dead air. 

Generally speaking the band should be kept as thin as 
possible to secure flexibility and good belt action. Brake 
failures have occurred which apparently were caused 
by too stiff a band. There seems to be no fixed rule con- 
ne ting the thickness of the band with the drum diame- 
ter. As a rough guide the thickness may be said to 
vary from jy to, say, % in. for drums of between 5 and 
60 or 7O in. in diameter. 

On the other hand a band which is too wide makes it 
difficult to secure an fiber 


from edge to edge. When, therefore, a very wide band 


even distribution of stress 


is indicated it is sometimes better to use two bands ol 


half the width with an equali ing connection between 


them. 


DETERMINATION OF DIMENSIONS OF BraKE LEVERS 


Ilaving settled these matters we are ready to get the 
] 


: 
dimensions of the 


brake levers and the forces a ting on 
them by the use of Charts 2 and 3. 

They provide for two types of brake: The simple 
brake, where one end of the band is attached to a fixed 
point the differential 
brake, where both ends of the band are attached to the 
the 


The external force, W, 


and the other to the lever: and 
fulcrum so as to 


in this 


lever and on opposite sides of 
pull against each other. 
CUse, is then OLIN what is hecessary to take care of the 
difference the the 
from the pulls 7 and @, 

By a suitable choice ol 
3, on which the tensions 7’ and ¢ act, it 
sible to make the two moments on the lever equal, in which 
Cause W 


setting, and is evidently an undesirable if not a danger- 


between moments on lever resulting 


Chart 
is e\ idently pos- 


the lever arms / and e, 


Such a brake would be self-acting or self- 


is ZCTO, 
ous form. In practice we should always arrange to give 
I a definite and positive value. 

brake—the summation type 
attached to the lever on th 


There is a third type of 
in which the band ends are 
same side of the fulerum, and generally at the same 
point. Its only advantage is in the possibibity it offers 
of making the braking power the same for either direction 
of rotation, but as this is gained at the expense of a large 
increase in the force W necessary to set the brake it is not 
often used and will be omitted from this discussion. 

It should be noted in what follows that the lever arms 
/ and ¢ are measured from the fulcrum in a direction at 
right angles to the forces 7’ and ¢ and not along the axis 
of the brake lever. 

Care should be taken to see that the weight of the lever 
This 
would happen with the arrangements sketched in the 
In such a case as this the weight of the lever 


itself when released, does not tend to set the brake. 


charts. 
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should be counterbalanced so as to make sure that there 
is no tension in the band when W is removed. The same 
result can be obtained, of course, by turning the arrange- 
ment shown upside down or by putting the hand lever 
on. the opposite side of the fulcrum so that W is directed 
up instead of down. 
APPLICATION TO THE SIMPLE BRAKE 

Considering first the simple brake, it is clear that in 
order to reduce the force W as much as possible the end 
should be attached to the 
This is always 


of the band whose tension is 7’ 
fixed point and the ¢ end to the lever. 
possible when the braking effect is required for but one 
direction of rotation of the drum. If, however, we must 
brake against rotation in either direction we must base our 
calculations on the worst case when 7 will be acting on 
the lever and ¢ on the fixed point. It sometimes hap- 
pens that a smaller braking power is required in one direc- 
tion than in the other. In such a case it will be advan- 
tageous to have the /-end attached to the lever when the 
greater power is required (Chart 2), and the 7-end for 
the smaller (Chart 2). 
Taking the values of T 
Chart 1 we may assume values for two of the three quan- 


tities b, d and W and determine the third from Chart 2. 


and ¢ as determined from 


For instance ) might be chosen as the smallest distance 
consistent with the space required by the pin joints at the 
fulerum and the connection of the band to the lever; W 
might be taken as the force a man could comfortably exert 
Decide 
whether 7 or ¢ is to be used and pick it out on the tension 
Join it to the chosen value of / and mark the in- 
tersection with the .V axis. A line passing through this 
point and W will intersect the d scale at the necessary 


with his hand or Toot, leaving d to be determined, 


mi ale. 


leneth of lever. 

As a toggle joint or some other device is sometimes 
used to increase the force at the end of the lever, the scale 
or W on the chart has been lengthened so as to provide 
for much greater forces than could be exerted by simple 


hand or foot pressure. 


APPLICATION TO THE DIFFERENTIAL Brakt 

Chart 3 is to be used in a like manner for the dilfer- 
ential brake. The values of 7 and ¢ are taken as before 
from Chart 1 and the lever length ) decided upon as in 
the previous case. Of the three remaining quantities ¢, 
d and W two must be 


vive a practicable value for the third. 


assumed and tried to see if they 
For instance, we 
might assume certain desirable values for W and d and 
wish to find the point of attachment for the ¢-end of the . 
Join T to b and prolong the line 
Join W to d and pro- 


\-axis. 


hand on the lever. 
to its intersection with the Y-axis. 
long the line to its intersection with the 
the points thus found on .V and Y¥ and prolong the line 
to its the axis Z. From. this point 
draw a line to the known value of ¢. Its intersection with 
the ¢ scale will give the desired lever length. 

These charts are intended to apply to brakes of moder- 


Join 


intersection with 


ate size. However, the elasticity of the term “moderate” 
has made it necessary to provide for a considerable varia- 
tion between the limiting values of the variables. Few 
charts except those of the logarithmic type will work 
equally well at all points where there is a large range of 
To meet this condition, the expedient of double 
the 


values, 
graduated scales has been used in Charts 1 and 3, 
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values marked on one side of the line being 10 times 
those on the other. ‘To distinguish them the larger values 
are shown by heavy-faced figures and the smaller by light. 
Where this has been done care must be exercised to use 
the heavy-faced figures throughout or the light-faced fig- 
ures throughout. Never read heavy- and light-faced fig- 
ures together in the same chart. This arrangement adds 
slightly to the complexity of the process, but is justified 
hy the advantage gained from the more accurate intersec- 


tions and clearer readings. 


Cutting-Off Swage That Did Not 
Work Well 
By J. V. Wunrer 


In our line of e ul ynent we use In course of a 
l 


thy 
vear a thousand or more large steel pinions, all practically 
of one size, and all are made In our ownh shops. The work 
is carried through all the stages—starting with the rough 
tecl billet as it is received from the steel mill, cutting hot 
for individual blanks, forging to 


to suitable size PINON 


hape and finally passing through all the operations of 


inachining to obtain the finished pinion. 


The forging blanks weigh about 40 Ib. each in the 
rough, and depending upon how closely the material has 
been cut, may run from 4 to 5 Ib. above this weight. 


Overweight is just so much lost material, worth about Se. 
a pound, and adds a greatly increased labor cost due to 
its removal in 

The billets come in the form of square bars, 6 in, square 


turning. 


and 4 or 5 feet in length. ‘These are heated over all in 
a large oil furnace, and when hot are seized with a pair 
of tongs and carried, swinging from a jib crane, to the 
steam hammer. The largest hammer in our shop weighs 
only 2.500 Ib. ' 
bar, places a large hot chisel over the billet, and a few 


cutting 


Here the smith, gaging his lengths by a 


strokes of the hammer drive it through the billet, 
off suflicient stock for forming one pinion blank. These 
blanks are reheated and forged to shape, being rounded 
and squared between flat-faced hammer dies. 

In the cutting-off operation a slight crowding one way 
or the other of the cutter in the 6-in. square stock will 
mean a considerable variation in the weight of the pinion 
forging. To avoid the possibility of running under size, 
the tendency is to cut them heavy, which involves the 
Not 


ciently large to carry special forging dies for this purpose, 


increased loss mentioned. having a hammer sulli 


it was decided to try a combination of spring swages—on 
to round up the bar to the proper size for the pinion blank 
and the other to carry a cutter for dividing the rounded 
bar into very exact lengths for blanks. The cutting-off 
swage as designed and built for this operation is shown 
in the accompanying illustration. 

The this 
castings, rough-finished as they came from the foundry, 


main bodies of swage consist of two steel 


except where they have been drilled for the insertion of 
the guide pins to hold them vertically in line with one 


another. The slots the the 
cutters were cored out, and the cutters made of 80-point 


for insertion of hard-steel 


carbon steel were forged to fit, so that the toolroom work 
would be reduced to a minimum, The springs were picked 
up from -dead stock on hand and are of sufficient strength 
to sustain the weight of the upper half of the swage, so 
that after each blow the cutter would be freed from the 


groove it had made. 
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It will be noticed that the lower cutter will make only 
a very shallow groove, which is simply to mark the line for 
the upper cutter to work into. Had it been of full height 
the metal would crowd over it so tightly that there would 
be no possibility of readily turning it over in the swage. 
The upper cutter does not quite cut through, as it was 
thought advisable to leave enough for a tong hold on the 
end of the billet when cutting the last three pinions, and 
what remains can be quickly cut off with a single stroke 
of a hand cutter. 

All large swages should have the arched top as shown, 
<0 that the blow of the hammer will still fall full on the 
work below, even though the unevenness of the forging 
should cause some degree of tilting, as will at times almost 
inevitably occur, Spring-handle swages to which the ham- 
mer die strikes on an outside corner that has not been 
rounded would soon break the handle, even in small sizes. 
With swages of this type the only chance for breakage 
would be in the pins; but uneven work would surely occur, 

The foregoing describes the viewpoint that we worked 
W hat 


actually occurred when the swages were put into service 


from in designing and building this set ol swages. 
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SWAGE 


DETAILS OF CUTTING-OFF 


is shown at Z. The first blank cut off clean and slick 
in almost a true vertical line, this piece being the end to 
the right; but all the time that the cutter blade was 
through the billet it was crowding away from the 


to the left, leaving a 


passing 


heavier mass of stock 


ragged, conical shaped end, as shown in the illustration. 


remaining 


A great many trials gave this same result, and as this 
end contained a lot of extra stock and entailed a lot of 
extra work under the hammer to put the blank into shape 
the this method was 


finally abandoned. 


or turning, use of new forging 

Fortunately it Was not an expensive tool to make, 5 
or 6 hr. shop labor covering pattern work and all. In 
describing this experiment it is my hope that some one 
else who may have built a successful tool for this purpose 
for the benefit of those 


who are interested in this line of work. 


will be willing to describe it 


Mixing and Melting Metals—In a paper presented before 


the British Foundrymen’s Association it was claimed that a 
mixture of metals in the same proportions would always 
vield the same results. In support of this contention it was 
stated that in the case of five test bars cast from different 
pots of metal no difference was discernible when tested. The 
alloy consisted of copper 85 per cent.; tin, 5 per cent.; zine, 
8 per cent., and lead, 2 per cent. 
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Machining Stenotype Side-I rames 
and Lever Supports 


By ErHan VIALI 





rought side-frame casting weighs 134 Ib. and afte 
VY NOPSI S—Tie accurate machining of the thu the machining Is compl te and the part Is read) tl 
aluminum side-frames for this machine presents fit into the machine, it weighs 1 lb. ‘T'wo cutters ar 
a number of difficulties. <A of the principal sed in the first operation, one A, being used to m thr 
sleps are shown in detail and are easi 7 followed, nside surfaces, the other B, to mill out the mortise int 
The work on the finger-lever supports is a simpler which the end of the front crossbar fits As shown, 1 


problem, though some interesting fixtures are larger cutter is ready to be lowered into working positioi 


shown. In milling out the mortise, the small cutter is run ov 








The Stenotype machine closely resembles an ordinary 
tvpewriter, though it has fewer parts and is far less com 
plicated. It is made to write a word at a stroke and ts 
intended to take the place of the shorthand used by thi 
ordinary stenographer. One big advantage of this ma- 
chine is that any stenotypist can read the notes, so that 
it isn’t necessary for the same shorthand writer to trans- 
eribe the notes on the typewriter. Another advantage is 
that as the words are always the same, there are no “cold” 
notes to be puzzled over by the writer after the surround- 
neg circulmstances and ideas have been forgotten, This 
machine, which is shown in Fig. 1, is made by the Steno- 
type Co., Indianapolis, Ind., and weighs but eight pounds 
complete. The positions of the two cast-aluminum sid 
frames can be easily traced in this illustration. They ar 


right and left, and are box-like, paneled on the outside 





and on the front have an extension to which the front 








crossbar 1s screwed. 





The first operation on a side-frame is to machine out 
. : . : FIG. 1. THE STENOTYPE WRITING MACHINE 
the inside, and all subsequent operations use the finished 


surfaces to locate from. For the work on the inside, the as shown in Fig. 3. Here the master form C for 
frame is set into a fixture in a_ profiling machine. mortise J) is plainly seen. The follower is at Z. 
Similar fixtures are used for the opposite — sides, As there is considerable milling to be done on the 


though they are placed on different machines. The — side of each side-frame and the parts must be interchang: 


























FIG. 2. MILLING INSIDE OF FRAME FIG. 3. POSITION FOR MORTISE WOLK 
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FIG. 4. MULTIPLE STOP IN WORKING POSITION 


nventlous stops has beeh nade lol both 


able, a system ol 
leaving the cross 


the vertical and the horizontal slides, 


! 


The stops on the vertical slides regulate the 


at A and B, Fig. I, 


slide free. 


setting for depth of cut and are shown 





FIG STOP ARM AND LOCK THROWN UP 

notched on 
arm PD will 
position, 


bracket Is placed a set of adjustable blocks 


A beveled tooth in th 


proper 


their upper sides. 


engage these various notches when in 


This arm is pivoted to the cross-rail at Kk and may be 











FIG. 6. SURFACING AND PANELING 


for the inside mill and the mortise cutter, respectively. 
These, however, are more or less familiar to the reader, 
as similar ones are in use in other shops, but attention is 
called to the method of using the stops on the horizontal 
Into this 


slide. Here a bracket C is bolted to the saddle. 














FIG. 7. BOX JIG FOR DRILLING 


swung up out of the way at any time. However, when the 
beveled tooth is set into a particular notch, the arm is 
This 
lever is hinged at @ and carries a spring-backed plunger 


H which presses against the projection 7 on the arm and 


kept solidly in pla e by means of a locking lever v. 























FIG. 6A JIG WITH PART REMOVED 


FIG. 7A. JIG WITH CASTING REMOVED 
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FIG. 8. INDEXING FIXTURE HOLDING BOTH SIDES 
locks it down securely. Both the arm and the lever are 
shown thrown up out of the way in Fig. 5. In this posi- 
tion they do not interfere with the use of the small cutter 
when mortising. The whole arrangement may be easily 
removed from the cross-rail when using the machine for 
other work. 
SURFACING, PANELING AND DRILLING 


The machining of the main outside surface and the 


panel is also done in a profiler. The cutters used and 


the jig for holding the work are shown in Fig. 6. The 
fixture with work removed is shown in Fig. 6-A. The 


side-frame is located in the fixture by means of the ma- 


chined places inside, whi h rest on hardened and ground 
The 


clamps are made to grip inward and downward and are 


stops. The mortise also is placed over locating pins. 
so set as to leave the top surface clear for the surfacing 
cutter. This cutter is 51% in. in diameter and runs at 450 
r.p.m. 
in. round-end cutter running at 900 r.p.m. 


The edges of the panel are machined with a 114- 
Suitable stops 
form the means of obtaining a symmetrical panel. 

All the smaller holes, with a few ex: eptlions, are drilled 
in a box jig, Fig. 7. <A this jig 
with the given in Fig, 7-A. As in 
all other cases, after the first operation the work is located 


shown in view of 


cover raised is 
from the inside surfaces. In drilling both right and left 
side-frames two multiple-spindle drilling machines with 














FIG, 19. 





FIRST OPERATION ON FINGER-LEVER SUPPORTS 








FIG. 9. DRILLING AND TAPPING JIG 


Individual layouts are used \ four-spindle machine, 
however, Is used mm common between them tor the edge 
holes. 

Six of the 


such an angle that it is not advisable to 


] ] } } 
noes wayne al ead tibto the eurved 


smaller 


surfaces at 























ITH FIG. 9-A DRILL JIG WITH 
\STING REMOVED 


FIG. 8-A. INDEX JIG V 
CASTING REMOVED ( 


attempt to do them in the box jig, so the indexing jis 
shown in Figs. 8 and 8-A is used Chis holds both th 


right and left frames. The drill bushings are carri 








SLOTTING THE ENDS 
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in a hinged piece which is swung up out of the way for 
setting or removing the work. With the work in place, 
the piece is swung down over it and locked to a post that 
projects through the opening between the two sides. <A 
pin in the trunnion support torms the means of obtain- 
Hiv the different settings in order to bring the bushings 
with the drill. 

ribbon guides are drilled and tapped 
As in the previous 


In Ihe 

Holes for the 
in the jig shown in Figs. 9 and 9-A. 
example, the bushing bracket is hinged to swing out of 
A spring-operated latch is used to 
A single slip 


the way of the work. 


hold the acket in place while drilling. 








6 Ae 


FIG. 12. STRADDLE-MILLING THE ENDS 


bushing is used and is transferred from one hole to the 
other. After both holes have been drilled, the bushing Is 
removed and they are then tapped in a tapper. 


WorkK ON THE FINGER-LEVER Supports 


Most of the 


milling operations. The piece is 


work on finger-lever supports consists of 
a comparatively solid 


aluminum casting, and is not so likely to spring out of 


shape as are the side-frames. The first operation consists 


i) : 








FIG. 14. MILLING THE LEVER SLOTS 

in placing the piece in a miller vise on a parallel, as 
shown in Fig. 10. The bottom is then surfaced off at one 
cut. The next operation is not shown, but it consists 
in turning the piece over and milling the top in practically 
The third operation is the milling of a 


This is done with two mills on 


the same way. 
*4-in. slot in each end. 
the arbor and the work held as shown in Fig. 11. 
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The ends are straddle-milled in the indexing fixture 
shown in Fig. 12. As can be seen, the two clamps are 
slotted so that they may be shipped back to allow the 
work to be set straight in to the stops. Two knurled-head 
side screws press the piece solidly against the stops as the 
clamps are tightened. The back of this fixture is shown 
lh Fig, is. The Index pin, or plunger, is backed ly a 
spring and is forced upward into the notch in the disk. 
The small lever makes it easy to disengage the pin as the 
disk is turned by means of the small handle shown. 

The supports are slotted for the levers with a gang of 
Fig. 14. Because of the tendency ol 


saws, as shown in 








FIG. 13. DETAILS OF INDEX LOCK 

the saws to run in this metal, the spacing collars are made 
as large as the work will permit, and the saws are given 
considerable clearance a from the cut- 
Two of the pieces before and after milling are 


short distance 


ting edge. 


shown Iving on the miller table in the foreground. 


A Useful Recessing Tool of 
Wide Range 


By J. Il. Bonprean 
The illustration shows a_ recessing tool which has 
proved successful in operation. It can be held in any 


machine and can be operated if there is a bushing over 
the hole, such as in a jig. By putting the stem down 
in the bushing until the collar A hits the face of the 


steel bushing it will force B into C and operate the 
Ce _ : — 
ens ae 
i S Reel 
A RECESSING TOOL 


cam D until the proper depth of recess is reached, which 
can be adjusted by a stop on the drill press. By lifting 
the shank, the spring # will force the spindle B back 
until the stud F hits the end of the pin G. This will 
foree the cutting tool to the proper position, either cut- 
The tool can be adjusted to any 


It will 


ting going in or out. 
depth by using different thickness of collars A. 
also recess to the extreme bottom of a hole. 
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Europe as a Market for American 


Machinery 





by FF. ( 
SYNOPSIS—There are many conditions which 
must he met to secure the business that will he 
available during the reconstruction pe riod. These 


conditions are forecast and suggestions made. The 
industrial fields of Belgium and northern France 
are particularly emphasized. 





Do American manufacturers realize what an enormous 


amount of machinery of all kinds will be needed in 
Europe during the reconstruction period that will follow 
[ have especially in mind the intensely indus- 
Northern 


the daily fighting will soon complete the annihilation of 


the war? 
trial regions of Belgium and France, where 
anything that perchance may still be standing. 

Behind the German lines in Belgium, the country has 
suffered comparatively little so far, although the .destruc- 
While all Belgians are 
eagerly looking forward to the time (which they hope is 
not far off) driven back, they 
are verv much afraid that the fighting that will then take 


place will leave but little standing of what escaped de- 


tion of property has been great. 
when the invaders will be 
struction in September, 1914. 


When the 
in the devastated 


European horror comes to an end, recon- 
long in 


forth- 


Those who 


struction regions will not be 
starting in earnest. 
coming, no matter what amount is required. 
know by the French 


controlled have no doubt on this point. 


Money in abundance will be 


whom Belgian and industries ar 
It is probable that 
even now, plans have already been made by some to repair 
the damage as soon as circumstances will permit. So far 
as the coal industry is concerned | would not be surprised 
if they began hoisting coal out of their deep shafts and 
making coke long before the last gun of the war has 
been fired. The steel plants, foundries, machine shops and 
glass works will not be far behind. 


TH! 
Let me explain. 
will be in shape to do much business immediately, but 


BEGINNING OF RECONSTRUCTION 


It is not meant that these industries 


they will patch up things, using makeshifts wherever 
practicable, or gathering the remnants of several plants 
Lo partly rebuild one, or drawing some old and obsolete 
machinery from some parts of their country that did not 


suffer from the war. In the meantime they will start 
rebuilding. What will follow will be an era of recon- 
struction, of transformation—something we might call 
an industrial renaissance. This will be made plain 


directly. 
The people on the other side of the Atlantic have never 
The 


may put up with a limited amount of this when absolutely 


been in favor of makeshifts and temporary jobs. 


indispensable, but are sure to replace it with some perma- 
nent and durable installation as soon as they are able to 
do it. All those who have visited industrial plants in 
Europe have not failed to be impressed by the looks of 
substantiality about them. All they build they do as if 
they intended it to stand forever. A result of this policy is 
that much machinery continues to be used long after more 


After the War 


', CORNET 


efficient and economical appliances have become common 
They simply cannot make up their minds 


efficient 


in other places. 


less machines as long as 


to diseard the old and 


they can get any service out of them. and as these ma- 
chines have seemingly been built to last for ever. they 
are able to give a cood account of themselves for an 


incredibly long term of vears during which nobody would 
think of disturbing them. 

To scrap machinery before it has worn itself out always 
eemed to a Belgian or French manufacturer a damnable 
But that 


scrapping for them, they are not 


sin. now the war has done and is doing the 


to waste anv time 


rong 
cerving over so much destruction. ‘They will resolutely go 
only to rebuild, 
that 


esult 


to work with the firm determination not 
ut to the 


characterized all their doings. 


hness has alwavs 


with 


thoroug 
The 


a complete transformation of their industries. 


rebuild 
Is bound to he 


Thev will not consider anv machine, appliance or device 
that it is 
its kind in the 


unless it be demonstrated to their satisfaction 


the best. most efficient and uptodate of 


Id 
i‘) (ql, 


comers so far 


one that ought to allow them to com pete with all 


as machinery is concerned. 


War 


want to give it ads 


LABOR CONDITIONS AFTER THI 


Before proceeding further | my 
opinion that European manufacturers will after the war 
attach more importance to labor-saving devices than they 
It is not that labor saving was ever 


little 


have done heretofore. 


considered by them as of moment. Labor never 


Was as cheap in Kurope as we have been accustomed to 


1 > . ] ] - 
think it was. It never was cheap enough, at any rate, 


to justify manufacturers in disregarding it as an item of 
cost. During the last 18 


vradually 


vears the labor question has 


crown in Europe until it is now one of creat 


Statutory reductions in the number of work- 


ng hours, the ever increasing demands of the 


magnitude. 
working 
people and the considerable increase in the cost of living 
this Hlave the 


causes been produ tive of the Silliie results in this count 


have brought about situation. not same 


during the same period ? 

Although the 
recognized the 
thev never did it to the point of maintaining their plants 


European manufacturers have always 


importance of labor-saving machinery, 


in the same state of uptodateness their American brethren 


doing. 


have alwavs been in the habit of 
the attention of m 


I have often had occasion to call 


Franco-Belgian friends to some novel appliance in som 


other. The answer alwavs ran very much lik 


this: We 


he reduc ed ly 


line or 


do not denv that our cost of production might 


the adoption of the machine vou mention 


But are we not doing well with the equipment we have? 


Moreover, this equipment is as good as new. It is onl 
15 vears since we purchased it. It was the best on the 
market at the time. We were criticized for paving so 


the confidence of 


to buy 


would lose 


much We 


our customers and backers were we 


money for it. 


new machinery 


before the one we now have is worn out. 


After the war labor in Europe will be scarcer and of 


infinitely poorer quality than at any time since the close 
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of the Napoleonic wars. If, as prophesied here, the 
industries restart before the war is over, while the men 
are still with the army, the manufacturers will have to 
be satisfied for the time being with no other labor but the 
women and the poorest class of men—the old and the 
crippled. 

This the industries are realizing fully. They know 
that in order to make up to some extent for the paucity 
of labor, they must purchase only the very best and most 
uptodate equipment, such as America alone will be able 


to supply for a long time to come. 


LABOR CONDITIONS OUTSIDE OF THE INDUSTRIES 


In writing these lines attention has been paid only to 
the mining and manufacturing industries. But it is not 
hard to understand that the same economical conditions 
that will affect the shop and the mine will bear as heavily 
on all places high or low where man or woman is employed 

public and private offices, banks and stores, hotels and 
private houses. Woman will come into her own. The 
more educated ones will find the public and private offices 
and the banks no longer closed to them. They will move 
up from the stores and the shops where they had been 
confined before. ‘To fill their places, the storekeepers and 
shop owners will offer such attractive wages to the class 
from which domestic servants are recruited that this most 
unpopular branch of employment will soon be deserted. 
Then it will not be long before domestic help costs as 
much in Brussels or Paris as in New York or Chicago. 
The housekeepers will have to do with fewer servants 
or no servants at all, a condition that will rapidly develop 
a demand for-another kind of commodities, also of the 
labor-saving class and consequently manufactured in this 
country. 


DoMeEsSTIC LABOR-SAVING Devices 


These commodities have been known in Europe for a 
long time, although much less so on the Continent than 
People there, however, have always con- 
luxuries, and there much 

The demand being low, the supply 


in Ing’ snd. 
them as never was 
demand for them. 
was also low and the prices very high; so high in fact, 
that a bathroom outfit would cost three times more in 
Paris or Brussels than in New York City. The range- 
boiler, which is such a familiar sight in our kitchens, is 
unknown on the European Continent. At least I have 
tried hard to discover one during my frequent trips 


sidered 


through Belgium and France and never was successful. 
In many houses may be found a cold-water spigot in the 
All 
to the rooms upstairs in zine pitchers of large size, mak- 
ing a load that would tax the carrying power of any 
All water to be heated is placed in some kind 
It is placed there by hand 


kitchen ; sometimes in the cellar. water is carried 


woman. 
of boiler on the kitchen range. 
and removed by hand to be carried, always by hand, 
either to the sink or to the rooms upstairs or to the wash- 
tub. 

Added to all these inconveniences is a lack of adequate 
sanitary arrangements, on which I do not. want to dwell 
but which is sometimes shocking. 

When domestic help is cheap and of a certain quality, 
these things, or rather this lack of things, may not be 
such a drawback as we imagine. But as soon as the ser- 
vant question becomes a problem, the plumber and his 


ministry will surely be in great demand. 
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[ have at different times discussed this sanitary ques- 
tion with some of my French and Belgian friends, archi- 
tects among them, and it has always seemed to me that, 
notwithstanding plenty of cheap help of the required kind, 
they would have before this become accustomed to our 
way of treating the subject had they had architects who 
knew enough about it to popularize it. Their architects 
did not know. 

The reasons helping the sale of sanitary plumbing 
goods will help also in introducing our hot-water and 
steam-heating systems and radiators, which constitute 
another class of labor-saving apparatus. 


A Bie FieLtp ror LAaspor-Savina Devices For OFFICES 
AND STORES 


Are not cash registers, adding machines and typewriters 
also labor-saving devices? The Belgian Government rail- 
ways, operating 5,300 mi. of lines (the most busy lines 
in the world) do not use the typewriter, much less the 
Nor does any other public adminis- 
In a city of 31,000 people, very 


adding machine. 
tration in that country. 
busily engaged in the retail business, dealing with a sur- 
rounding coal-mining region of 105,000 inhabitants, I 
discovered a cash register in a confectionery and pastry 
store. The president of the Chamber of Commerce told 
me it was the only one he had ever heard of. 

I do not mean to say that typewriters and cash regis- 
ters of American manufacture are not offered for sale in 
France and Belgium, but as in the case of the bathroom 
fixtures mentioned, they are considered as luxuries in- 
stead of necessities. Where one would expect to hear that 
a thousand machines are sold every year, he will be told 
that two or three have been sold in several years. 

When T visit the Old Country, I have occasion to call 
at the offices of a very large coal-mining concern where 
there is an immense room in which 25 or 30 clerks are 
wearing away their lives with pen and ink, writing busi- 
ness letters, which they copy from originals written (also 
by hand) by the managers, principal engineers or sales 
agents. 

The average pay of these wretches is less than $4 a week, 
and every one of them is an expert at calligraphy and 
spelling. Not one of these men has ever seen a typewriter, 
although two or three among them may have heard of such 
a thing through a miner or glass worker living in America, 
but spending a short vacation once in a while in the coun- 
try where he was born. The head elerk in this den, who 
now gets $28 or $30 a month, entered that room 34 years 
ago when he was 16, fresh from school, with an educa- 
tion above that of the average boy of that age today in 
America. 

The war is doing away with systems like that. By 
killing off men at the rate it does, it is preparing an era 
of higher wages. The law of demand and supply will at- 
tend to that. But the war is doing more by developing 
the ambitions and broadening the horizons of the millions 
it will spare. Very few, if any, will be willing to go back 
to a life of slavery in a crowded office room, making mas- 
terpieces in calligraphy. A moral improvement of the 
masses, so great we might call it revolutionary, will result 
from the war as certainly as tomorrow will follow to- 
day. On it Lam founding my hopes for the most wonder- 
ful renaissance in the industrial life of the regions now 
heing devastated by the contending armies in western 
urope. 
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From what I have said, it will be easy to imagine that 
the articles Europe will need after the war would fill a 
vood-sized catalog, were we to undertake their enumera- 
tion. They range from the biggest and highest-priced 
piece of shop or factory equipment to the smallest article 
of office or house furnishing, costing only a few cents; 
from a motor-driven, high-class boring mill or lathe to a 
typewriter or pencil sharpener; from a modern coal-hand 
ling outfit to a lavatory; from shafting, pillow-blocks and 
pulleys to carpenter’s tools and twist drills; from a mam- 
moth water-tube boiler to a modest steam-heating plant 
for a five-room house renting for $75 a year; from a 
complete weaving or spinning mill to a blacksmith-shop 
equipment or a contractor’s outfit. 


HHow To OrGANIZE FoR TITE ComiInG BUSINESS 


It would perhaps be best if the whole range of things 
could be handled by one large and powerful organization 
or agency. This would have its principal seat in a large 
European city, easily accessible from all points in the terri- 
tory to be worked. Brussels would probably be an ideal 
location. There would be the office to which a commodious 
exhibition hall and a large warehouse would be annexed. 
The hall would be for demonstration purposes and every 
article offered for sale would be kept there on permanent 
exhibition. All the articles exhibited in the hall would 
also be kept in the warehouse ready for immediate de- 
livery. 

In order to carry on successfully such a business, an 
rganization ought to be pretty strong financially, but this 
is not impracticable of realization and, moreover, it is 
the right kind of organization to make the necessary im- 
pression on the people whose patronage would be sought. 
These people are probably, everything considered, the best 
in the world to do business with. Before buying any- 
thing they will have to be convinced that it is just what 
they want. They will not take chances, but they will 
not buy unless they be morally certain of being able to 
pay the bill at the appointed date. If, contrary to their 
own calculations, something went wrong and the article 
purchased would not be as represented, they want to have 
something or somebody to fall back on. That is the rea- 
son why an organization, especially a foreign one, must 
be strong financially if it wishes to make the right kind 
of impression on prospective customers. This condition 
being realized, the success of the undertaking would be 
assured, the more so that the pro-American feeling in 
France and Belgium after the war will be stronger than 
at any previous time in history. 


BusiINEss PECULIARITIES OF FRANCO-BELGIANS 


Franco-Belgians, like all people under the sun, have 
their peculiarities, one of which is to make it hard for 
anybody to stay in business, no matter how rich he may 
be, who willfully omits to fulfill his share of a contract. 
But they will help him all they can once they are convinced 
No other people on 
earth are more prone to talk among themselves of their 
their 
among them is very much pleased with a purchase hi 


he is straight and his wares honest. 


business, their failures and successes. If anyone 
has made, he will not be satisfied until he has told it to all 
his friends in the saine line of business. But woe to the 
unlucky dealer who has sold an article that falls short of 
The man 


the representations advanced to make the sale. 
will be held in contempt by the purchaser to all his 
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friends and acquaintances, and if there be any proof that 
dishonesty on the dealer's part entered into the transac 
himself with 


tion, the latter gentleman will soon find 


out customers It is easy to understand how such a class 
of customers may provide an immense lot of free publicity 
to a deserving dealer and how quickly a dishonest one will 


be ruined. 


Another thing which Franco-Belgians consider most 
important is delivery at the stipulated time. <A late de 
liverv is liable to be looked at as a crime or at least a 
very serious affair. To obviate this, a large stock of all 


goods exhibited in the hall would have to be kept in the 
warehouse. It would insure prompt delivery of all things 
sold. It would also very often be found that a custome 
would make up his mind much quicker about buying 
when he knew that delivery would be immediate. 

The personnel of an agency of this kind would have to 
to attach a 


native of the country, who would have to be a mining 


be absolutely select. It would be necessary 


and mechanical chyineer, a combination quite common 
Moreover, this native must be 
If he has 


a knowledge of American customs and manners, so much 
the better. 


in Belgium and France. 
able to speak and write English besides French. 


Designing a Babbitt Mold 


By Gustave A. RemMacut 





The mold shown in the illustration is known as a 
babbitt mold and, as the name implies, is composed of 
babbitt metal. Babbitt molds are sometimes used fot 
forming hard or half-hard rubber products. While bab 

ae 
B } 
Y, 
~ 
\ Se | Sf 
} Vj 
. t 7 
YL 
ae 
FIG. 1. THE MOLD ASSEMBLED 


hitt molds lack the hardness of steel molds and are there 
fore mor liable to be marred or squeezed out ol shape, 
handled, last When 
spoiled through accident or worn out by they are 
melted and readily cast anew. Another 
babbitt molds is the fact that alterations in the form of 


they will, if carefully a long time. 
use, 


advantage of 


the product are easily effected. 

Owing to the fact that the composition being pressed 
in the mold heated 
as hydraulic slow 


must be while under pressure, and 


presses are working, the production 


ola mold is necessarily low. It Is sometimes found rhe 
essary to work as many as a dozen molds on the produ 
that a certain number 


Under 


tion of the same article, in order 


of pieces shall be turned out per day. such cir- 
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cumstances the babbitt mold, which can be so cheaply 
made, should not be overlooked when trying to get max- 
imum production at minimum cost. 

In Fig. 1 are shown the top plate A and the bottom plate 
B; the latter being shown with the core pieces in place. 


The mold is also shown assembled. It should be ob- 
ar a 
T j j j f , 

: j 

} 

“ii 

a 
FIG. 2. METHOD OF BJECTING THE PRODUCT 

served that the pins, which serve the double purpose 


of holding the brass insert and ejecting the product from 
the bottom plate, bear against the core, thus insuring a 
continuous hole throughout the piece. The manner of 
separating the plates and ejecting the product from the 
hottom plate is shown in Fig. 2. The ejector plate is 
a plate containing eight pins of equal length and _ lo- 
cated so that each pin will rest upon a pin in the mold. 

In Fig. 3 is shown the master pattern. The shell A 
is located by the pins B and should be at least 44 in, 
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MASTER PATTERN 


FIG. 3 THE 


higher than the plate is to be after planing. When the 
babbitt cools off after casting it presents an irregular 
surface at the top, and this is removed by planing. The 
pins ( produce the holes in the plate for the locating 
pins. The top plate of the mold is cast in a similar man- 
ner, the only differences being the absence of the pins C 
und that the taper pins are set with the small end up. 





MACHINIST Vol. 45, No. 20 
The following method is used to insure a correct line- 
up of the pattern. Parts D, / and F are first doweled 
in their respective places on the iron plate, the dowel 
holes running through the plate. The parts are theif 
clamped to their respective mates which are to be dow- 
cled to the other plate. While these pieces are clamped 
so that the mitered edges meet, the holes are transferred 
through. This done, the two iron plates are placed to- 
gether and located by means of the tapered pins. While 
in this position the dowel holes are drilled through the 
The pieces may then be doweled to their 
proper places on both plates. When patterns are assem- 
bled in this manner they produce a mold that miters 
As a means of preventing the operator get- 


second plate. 


properly. 
ting the top and bottom plates of the mold together the 
wrong way, taper pins of two different sizes are used. 
oH 
Convenient Shop Grinder 
By E. V. ALLEN 

The grinder shown is in use in the shop of the Rockford 
Milling Machine Co., Rockford, Ill. One of these grinders 
is supplied to each group of five lathes, and they are used 
for touching up tools and other quick jobs. They are 
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CONVENIENT SHOP GRINDER 


strong enough, too, for fairly heavy grinding if needed. 

The motor is a 4-hp. inclosed type and runs at about 
2: As the switch A is thrown in, the lamp & 
is lighted and the grinder started. Pulling out the switcli 
throws out both, so that a workman cannot shut off one 


2,000 rpam. 


and not the other. 
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Spring-Threading Tool n. drill rod. A 


setscrew in the toy 
. ents 
The accompanying drawing shows an inexpensive sprin 


rotating of the 


bushing, Split bushings were thet 
: rac al bron e lol th four sizes of di 1 rod use 
threading tool which was made to hold standard Pratt & PENT IE EE OT OE a SOT, EE Se 
- ‘ was used and a number of punches made without stop 
2 . ~~ Wa 2 ping the pigs The proper size of split) bushi 
=. — Mo G was inserted in the steadyrest, and a compound rest on 
Li S \ | 40? je ) the | : 
A |s = = op | 


carriage was set at an angle of 120 dee 


Y. trom its 
< . usual position. An Armstrong tool holder was used, 
aa) Vis be with a j%-In. high-speed cuttet 

(SS | 
/_-+ w\ 
8 oN \ F 
: ‘\ 








E - «hy The size of the end of the punch was turned dow) 
. s Je in the revulal way and the Tape! pDortiol obtained Hy 
wen F ' eX J a ~ Means of the compound slide. The aevice enabled 
\A i te, 4 + to turn out about twice as many punches as in the old 
\ DW. A A _ E R Wav, In the shop of the Pollard Engineering Co, 
\ = ’ 
L_ | | — on Chicago, Hl. Il. PoLLArp. 
\ ™ : t sS. 5 ? - 
\ \ TOOL CLAMPIN : y ni 
\ ane se, aay 
‘ Fy > 5 o » ; TS je : ’ 
. ) lurning a Small Madius 
DETAILS OF A SPRING-THREADING TOOI The illustration shows a method of turning a small 
eoncave radius from zero to 3 in Che limit of the great 
Whitney blades. The dimensions make it self-explana-  ¢s* radius is determined by the distance the cross-slide 
torv. B. R. Weck. can be moved back from the axis upon which it revolves. 
Cincinnati, Ohio. It can be seen that the size of radius being turned is de 
% 
=~ (e 7 ae o. a oJ 
Steadyrest for the Turning of 
1 
Small Punches 
In a small shop many punches are turned from solid \ J 
rods of standard sizes, such as 14, 7, 3% and \% in. 
In this particular case we had a great many punches to i 
turn up for a certain job and desired to improve on ' > 
ee oo ? 
Ae fv) " 
eK t \ pry 
\ \ 
4 REAR VIEW! Wy 
\ OF ty } 
ADYR }' 
> ! TURNING A SMALL 1 IN THE LATHE 
\ e-= 
f e By Dd 
fy, “hy | termined by the distance rom tl yhpmoul 
y r . , _ 
“ey p! } 4 licle to the point of The Tool, I'| = 4 Tahoe PAN ly easily 
"0 
- a f f A\\ eyulated by moving the tool toward o1 vil from tl 
| ND aXIs oO the compound slide. 


In setting up for this job, the too 


ner as to have a clean 


setoin such a man 
sweep From. the 
to one ol the points 1. After 
out the cross-slide should 


center of thre 


piece 
the piece has 


weeny roughed 
STEADYREST SET UP IN LATHE be adjusted so that th 
the compound slide is in line with the 

the usual plan of holding each individual punch in a It should be 
universal chuck and turning to 


size by means of the 
compound rest, 


aXis ol 
center of the lathe 


nuts which 


observed that tiv 
clamp the compound slide are loosen 


ordinarily 
d sufliciently to allow 

the slide to swing Tree ly. 
A very simple and efficient method, as shown, was de- Ino 
vised, \ steady rest or followrest was made of cast iron 


perating, the operator starts the cut at the center of 


the piece and slowly pushes the compoun 


and fastened to the carriage of the lathe by The carriage is 


scTeWws, the hole in the head 
to hold a split bushing of 


slick around 
two cap moved in for 
being bored large enough 


each successive cut. by 
a size suflicient for the 1 


e operator can produc 
radius It might lye 


exercising care tl 


a more uniiorm 
mn well to add that this method is used 
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While 
these forms do not produce a finished ball, it is essential 
that the ball, when it comes from the mold, should have 


when making the former for billiard-ball molds. 


on opposite sides a true and uniform radius. 
Newark, N. J. GustTAVE A. REMACLE. 


ey 


Method of Attaching Parts 


The illustration 
In many instances it eliminates the use 


shows an efficient means of securing 
machine parts. 


of the key, the setscrew virtually serving that purpose. 


OOOO “Wh |) 
vf SP 
Wifuo—V Ss 
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"iii 
A 8 
EFFICIENT MEANS OF SECURING MACHINE PARTS 


As shown at A, it is used on a punch or similar part, 
and at B it is applied to rotating parts. 
Lynbrook, N.Y. Joun M. STark. 
# 
Special Vise Jaws of Beeswax 
‘There are many cases where a number of pieces could 
be clamped in an ordinary milling-machine vise if they 


were all exactly alike. On parts similar to the stud 
shown in Fig. 1, where the length A 1s not particular 
and is apt to vary as much as 0.010 in., it would be 


impossible to clamp more than one in 
solid jaws, as one or more would be 
loose. 

A set of special jaws, as shown in | 


Fig. 2, was designed to hold these studs 
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I are a tight fit in hole // and prevent the beeswax from 
cozing out. A flat surface J is milled in the studs to take 
the point of the screw K, which prevents the studs from 
coming out. 

As it is impossible to compress the beeswax any con- 
siderable amount, it is plain that if the studs in Fig. 1 
vary as much as ;'5 in. the wax will equalize the pressure 
The jaws are not expensive and soon pay 

B. R. Weck. 


on each one, 
for themselves. 
Cincinnati, Ohio. 


Lubricating Lathe Centers 


The kind of lubricant to be used varies according to 
This statement I 
have from no less an authority than the agent who calls 
He tells me, further, that the greater the 
pressure per unit area of bearing, the heavier the lubri- 


the conditions of the particular case. 
to sell me oil. 


cant should be. 

Assuming that he is right—and I presume he is—what 
about lathe centers? Here is a much-abused bearing that 
is probably subjected to the heaviest load per unit area 
of any bearing in the shop (at least its appearance in gen- 
eral would give that impression), and vet it is almost 
invariably oiled with common machine oil. 

I would like to inquire if it would not be wise to use a 
heavy grease for this purpose. It would be as convenient 
as the oil, once the well was filled, and it would not run 
off as the other will, and it would of course have a heavier 
hody. 

I know of one shop that uses white lead ground in oil 
(the ordinary white lead as used by painters) and claims 
that it never burned off a center since using it. 

[ have also seen a heavy lathe center made with a 
1g-in. hole running through the point. This hole con- 
the reservoir inside the center containing 


nected with 





while milling the slot B. These jaws 


are used on an ordinary milling-ma- 





chine vise, 
Piece C 
square 


is of machinery steel with 
to admit the 
small diameter of the stud. These slots 


slots milled in 














allow clearance, the V’s doing all the 
locating. The V’s are milled in a sep- 
arate piece ), the inexpensive method 


» 


being as shown in Fig. 3: 


The piece D) is screwed and doweled , 
to (. The jaws are made large to fa- 
The piece D is of 
and PD being 


These two pieces form 


cilitate cleaning. 
machinery steel, both ( 
pack-hardened. 











the jaw on the vise body. 
The jaw on the vise housing is solid 


machinery steel, the hole F being 
rough-drilled, with a fine thread to admit stud G. Holes 
/7 are drilled and reamed through into the hole F’. The 


studs 7 are machinery steel, case-hardened and ground, 
and are a tight fit in holes 

The hole F is filled with tightly compressed beeswax, 
The studs 


the stud @ simply holding the wax in place. 


-— } 
| A cB | 
x r 4 
G FIG! 
FIG2 
| rd Mill foo 
OLIN LF 
Af - Om A 
WZNZN 0S de [MWA ALANZ SX 
as ow —s | 
D C ° 
FIG 3. 
HOW BEESWAX IS USED AS VISE JAWS 


grease, the idea being that if the center became heated 
the grease would melt and run out, thus saving the point. 

Both these ideas are attempts to solve the problem o| 
better lubrication, and I would be greatly pleased to hear 
irom others on the subject. Burton A. PRINCE. 
Westfield, Mass. 
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New Type of Planer Tool 
Mr. 


The planer tool described by Hampson on pag 
72, Vol. 43, is interesting because it shows a type of too 


that is not often used, but which in the majority of cases, 


owing to greater ease of manufacture, is to be preferred 
tool. 
A tool of similat type, but not of 


“FOOSe-NeCK 


to the ordinary 
solid construction, is 
claimed 


shown in the accompanying illustration. It is 








INSERTED PLANER 


TOOL 


does not have to be reforged and _ that 


that this tool 
only a small piece of tool steel is required, as against the 
large piece In the solid tool. Any desired shape can in 
finished without making an entirely new tool, as is neces 
In fact, 
a tool of this type for finishing Gridley automatic tools 
R. G. 


sary with the other type. I have frequently used 


with very good results. DICKENS. 
Elmira, N. Y. 


~ 


Attitude of Employers Toward 
Military Training 

I was much surprised, on reading Mr. Murphy’s com 
munication on the “Attitude of Employers Toward Mil 
itary Training” on page 693, to find a statement in the 
last paragraph that he had had an experience of about 
ten years in the National Guard. Up to that point in 
his letter his 
knew 


those of a man who 
the National 


Kither he has been unfortunate in his military conne: 


views seemed to be 


nothing about the work of Guard. 


tions or else his service was prior to the reformation in 
the operation of the Guard that has taken place Since 
the United 


it was brought under the control of States 


War Department. 
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Discussion of Previous Question 


SU Cat 


Some of the weekly drills are arduous, as he states, 


but in the various arms of the service where I have had 
experience, especially since the War Department too! 
held of the organized militia, I have found that a much 
larvel proportion of the time of the men is devoted to 
nstruction and study than to strenuous labor. Right 


wre is the very point where the public 


least apprechites 


he National Guard and its work. It is popularly sup 


osed that all its members do is to shoulder a rifle. work 


tboriously and attend reviews. Any man can shoulde 


rifle, any man who can get into the Guard can work 


rduously and any man after a little training can make 


1 good appearance at a review, but to be a good Guards 


man aman must devote a large amount of mental effort 
to acquiring knowledge on subjects which the veneral 
that the 


The last sentence of Mr. Murphy’s communication 


public has no idea Guard touches, 
“The heads of the industrial and military organization 
together” 


the industrial 


fine sugvestion. If 
little time with th 
entirely different feel 


their emplovees who are its 


should vet contains a 
heads would spend a 
military heads they would have an 
ing toward the Guard and 


members. Percy E. Barpour. 


New York, N. Y. 

Worm-Gearing and Journal- 
Bearing Design 

Mai hiniwsal © 

Worm 


mv reputation by CXposils 


The editorial on 
Oct. 14, entitled 


ny,” inspires me 


page 695 ol ly erican 
“Oil-Film L 


again to risk 


(real 


ibrication of 


notion about worm gearing. ‘The most theoretical! 
perfect worm gear we can make is a screw and nut 
which is the worst we can make to wear out: and tft 
most theroetically imperfect one we can make ts that 
sd in a Sellers planer, which never wears out, 

Perhaps it is worth while to try to reason out wh 


within 


First, what are the conditions 
the nut and that 
wearing all thi 


the case of the Sellers drive 


things are so. 


surtace ol part of the strew 


entire 
the 


vetion, While in 


nut are time the two are 


the contact 


is absolutely only a line contact and action no time at all 
Whether this has anything to do with it Is no matter. 


So long as the nut and screw wear out and the Seller 


drive does not, what does it matter what is the cause: 


I have said this much to ring in the result of our 
limited experience in worm gearing. In making a cyl 
inder boring machine for boring our first engine cyl 
inders, 34 yr. ago, I could get no hobbed worm wheel! 
16 or 18 in. in size, so I took a plain spur gear and put 


in a cast-iron worm, expecting to replace them with the 


correct sort when worn out. But they never wore out. 


Later we made a complete machine and used the spur 
vear cut at the proper skew to match the thread to the 
worm. We have bored hundreds of engine cylinders with 
hard to tell 


thr pushing. It would 


side of the gear teeth 
that all 


it, and it is which 


seem while 


' 
as received 
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SoA 


this experimenting in worm gear Is going on it is worth 
while to find out if there is not something in it. 
1 understand some are now making tests of the fric- 


tion on journals. When they get through I hope they 


can be induced to give the same journals 1 | in. end play, 


and then I believe they will be able to tell a lot of me- 
chanics something théy do not know. 

Very likely any number of problems will be suggested 
to use the Swasey fund, possibly others more important 
than these may be suggested, but certainly so far as me- 
chanics are concerned, these would be as valuable as some 
of the investigations that have been made. 

Syracuse, N.Y, JouUN E. 


SWEET. 
Testing Spring Compression 
W. HL. 

has used in testing a spring and asks whether it can 

It is certainly unique so far as adapta- 

but I think that if a pointer 

he attached so as to measure the handwheel’s motion and 


Brown, on page 164, gives a method which he 


be improved, 
tion to present plant goes; 


a small platform weighing machine weighing, say, 100 
or 200 Ib. be employed for measuring the force of com- 
the illustration, or still further. 
fixed to the handwheel (or the 


present handwheel circumference be graduated), he will 


pression as shown in 


if a graduated disk be 


have a refinement which will prove useful for spring test- 






{/ternative Ls 
Yermier--""J 





TESTING 


SPRING-COMPRESSION 


ing generally, particularly so for springs which are much 
stiffer than the one stated. 

An alternative refinement is to attach a vernier to the 
that is, if the 
in., It would be a compara 


scale on the sliding sleeve of the drill 
scale readings are now ! 
tively easy matter to fit a vernier to measure the com- 
"Fie 

Still, the first method mentioned would give a quite 
sensitive measurement of the compression, and with very 
little extra that turn of the 


handwheel gives L.-in. motion of the sleeve (this could 


pression 


trouble: for suppose one 
readily be determined accurately on any such machine), 
fitted to the handwheel or the cireum- 


present he divided 


disk 
the 


then if a 


ference of handwheel into eight 
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equal parts, we shall be able to read the spring com 
this disk 


would enable us to measure the compression even more 


pression to */,, in. Further subdivision of 
accurately, 

Fitted up thus, very fine measurements on springs, 
both large and small, and of varying stiffnesses, could 
be made. G. S. BowLina. 

Sheffield, England. 


“gs 


Imspecting vs. ChecKing 
Drawings 


The editorial on “Inspecting vs. Checking Drawings,” 
appearing on page 651 again brings out the fact that 
drafting rooms are still behind the times in the matter 
of efficient organization. It has always been a difficult 
thing to understand why drafting rooms are so back- 
ward in developing real systems for the promotion of 
efficiency, when even a casual amount of thought would 
show that any gain in the place where designs originate 
would not only prevent “waste and worry,” but would 
tend to produce better results. 

Another fact which this editorial emphasizes is the 
failure of the drafting room to check drawings from the 
standpoint of the shop. The reason for this is very well 
set forth, and so long as checking is left to men who 
are only draftsmen, just so long will costly monuments 
to boneheaded errors be erected in the shop in the shape 
of expensive castings and poorly designed parts. 

By all means let us have an inspector in the drafting 
room! Let it be his job not only to check the draw- 
ing as a set of instructions to the shop, but also to 
check the design from the standpoint of economical man- 
ufacture. Such a man will not only have to be a drafts- 
man and a shopman of experience, but he will also have 
to bea diplomat. It is needless to say that one so equipped 
cannot be hired for a draftsman’s wage, or even a shop- 
man’s wage; but it 
whatever he is paid will be money well spent. 
effected by the would 
cover the expense of keeping him on the payroll, and the 


seems likewise needless to add that 
The saving 
work of such a man more than 
comfort and peace of mind his operations would earn for 
beth drafting room and shop would be invaluable to the 
organization. F. G. Hiaeer. 
University of Towa, Iowa City, Towa. 


Design of Starting and 
Stopping Mechanisms 
Under the heading “Design of Starting and Stopping 


Mr. Fish has brought out a number of 
There are 


Mechanisms,” 
interesting facts in his article on page 591. 
several points, however, with which I do not agree. Under 
the subhead “A Planer-Table Problem” Mr. Fish 
culates the force necessary to stop a 4,000-lb. planer table 


cal- 
as 124.2 lb. and then finds the force of friction as “5 
cent. of 4,000 Ib., or 20 1b., or less than one-sixth 
enough.” As a matter of fact, 5 per cent. of 4,000 Ib. 
would be 200 Ib., or a little more than enough. 
The formula immediately following this should read 
Pp Mv? 
= 2 d 


per 


The omission of the exponent following the v is probably 


a tvpographical error. 
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In a later paragraph on “Slides Actuated by Cams” the 
author refers to the crank-curve form of cam. This is, as 
he says, a far better form than the uniform-motion cam 
previously mentioned. Mr. Fish says that “this gives a 
gradual approach and discharge, with the maximum rate 
of lift, or acceleration, at the center.” Rate of lift and 
acceleration are two entirely distinct things, and at the 
center, when the rate of lift is a maximum, the accelera- 
tion is zero. The maximum acceleration occurs at the 
beginning and at the end, when the rate of lift is zero. A 
cam laid out for a uniformly accelerated motion of the 
follower is undoubtedly the best of all and deserves to be 
more widely used than it is at present. 

Terre Haute, Ind. Cart WISCHMEYER. 
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What a Foreman Should Know 
About Costs 


I have read with interest the article on page 
A. Hamilton Church. 

I am greatly interested in his methods of handling 
time and recording costs. I would like to embody this 
method of collecting and tabulating costs, particularly 
the shop album, into my system, but cannot without a 
big increase in labor. 

An engine order is received by mail and the contract 
is accepted. One copy is mailed to the purchaser and 
the other sent te the main order clerk. He makes a sales 
order in triplicate, describing in a general way what 
is to be furnished. One copy, with specification, goes 
to the designing department, another goes to the shop 
superintendent and the third is kept by the main order 
clerk. 

The designing department makes a complete quadruple 
list, the copies of which are distributed to shop, stock- 
room, cost department and designing department. 

On the shop copy each piece to be made is marked 
with an order number. Pieces bought outside in a fin- 
ished condition are so marked and all other items are 
supposed to be in stock. The stockroom copy is marked 
exactly like the machine-shop copy, so that the stock 
clerk can look up the items left blank and verify or as- 
sign the stock and order in material to make up any 


553 by 


shortage. 

Mr. Church does not point out how the workman gets 
his instructions from the foreman. In my system this 
is accomplished by the time ticket. For example, a time 
ticket is made out to Tom Jones to bore two 18x26-in. 
cylinders. This time ticket was made out with several 
others at a convenient time and put in Jones’ pocket, 
No. 26, at the time-clock board and arranged according 
to the order in which the foreman wishes the jobs done. 

This is Wednesday afternoon. Tom Jones, having fin- 
ished a job, takes the card shown and rings the clock 
1:42. He works this job without stop till Thursday 
afternoon and is then stopped to do a little rush re- 
pair order and rings out Thursday afternoon at 4: 06. 
The card is then placed in the suspended-job rack. Fri- 
day at 10 o’clock Tom again goes back to his cylinders 
and finishes Saturday at 2:54, putting the ticket into 
the box for the cost clerk. This ticket gives Tom all 
necessary instructions and he does not have to see his 
foremen when changing jobs. The stockman watches the 
job-card rack, and has already delivered the castings to 
Tom Jones and recorded the delivery in the stockroom 
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list.. The stockroom list becomes a bill of material for 
the engine. 

I have found that recording time on a clock is much 
more reliable than for the man to write it, as in Mr. 
Church’s method. 

Nonproductive work is handled by similar tickets, cer- 
tain order numbers being reserved for nonproductive work. 
The cards are collected by the cost clerk and each man’s 
ecards are sorted together and checked with his weekly 
time card, from which the payroll is made. The cards 
are then re-sorted to order numbers. Nonproductive labor 
is distributed in a payroll-distribution book and the pro- 
ductive labor is lumped. 

The productive-labor cards are then sorted numerically. 
When the engine is finished the shopman passes his list 
to the stockman, who ships the engine and passes both 
lists to the superintendent, who in turn passes both lists 
and also his sales order to the main office. 

The cost clerk gets the shop and stockroom lists and 
enters the cost of material from the stockroom list on the 
cost list. From the order numbers on the shop list, the 
cost clerk looks up his time cards and enters the labor 
costs on this cost list, finally getting the total cost of 
the engine. The labor and material are also listed on a 
card index. One card is used for each piece, the cards 
being filed according to drawing numbers, so that any 
variation of costs can be noted. 

Instead of an album my time cards are filed together 
by order numbers. My method is more bulky than the 
shop album and not so neat, and, in addition, cards are 
apt to be lost. Can the shop album be incorporated in 
my system without causing more labor than its advan- 
Perhaps Mr. Church will be kind 
J. M. JENCKEs. 


tages will warrant? 
enough to point out the solution. 
Oneida, N. Y. 
* 


Stopping a Forge-Shop 
Nuisance 


On page 647 H. W. Johnson has an article which re- 
minds me of similar trouble we had in a shop in which 
I once worked. We were compelled to make about 150 
bolts per week in 114- and 11%-in. sizes for our ham- 
mers, these bolts being straight and invariably breaking 
in the threads. 

The bolts had always been cut with a V thread in the 


As 


Was 


screw-machine department where I was employed. 
the large machine on which these bolts were cut 
needed for other work, I looked around 
of stopping the breakage, which would give us more time 
in this machine for other work and incidentally make a 


for some means 


large saving in bolts. 
I first tried a U.S. S. 
was the sharp corners of the bottom of the thread in 


thread, having in mind that it 


which the fracture started, and was rewarded by these 
bolts standing up much better. 
The next lot I cut with a Whitworth thread. Taps 


and dies of that style of thread were ordered and on 
putting these bolts into use our troubles were practically 
ended. They lasted so much longer that subsequently 
there were not more than 10 bolts cut per week. 

The radius in the bottom of the Whitworth thread 
prevented the fracture from starting so quickly. 


Highland Park, Mich. P. W. Apporr. 
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Conditions im the Machinee- 
Tool Industry* 


By W. A. VIALLt 


There is a saying to the effect, “Happy the land that 
has no history.” Perhaps at no time have we been able 
to appreciate the truth of the saying more than at the 
present time. A country in which the people are living 
in a quiet way may be accomplishing a great many things 
that do not show up large in the pages of history, but 
their lives are happy; while much so-called fame is built 
up on deeds of war rather than on deeds of quietness. 

Looking over the work of this association during the 
past two years one cannot but feel that we have been 
free from disturbances and from those cares which some- 
times bear so heavily upon the officers and members of 
the association as such. As I look back into the period 
immediately preceding my taking of office and consider 
the immense amount of work that was done by the presi- 
dent, the Legislative Committee and those who worked 
with them so faithfully during the discussions on the 
tariff question, I feel that that was a period when the 
real strength and the real effort of the association were 
brought out most strongly. 

The period in which your president has been most close- 
ly interested has been one of a varying class of condi- 
tions. Business had begun to go off somewhat at the 
time of our annual meeting in 1913, and the depression 
that had set in, affecting not only our own industry 
but all industries, had begun to deepen. At Worcester 
in April, 1914, we had one of the most successful gather- 
ings as far as attendance and general interest were con- 
cerned, but you will remember that it was in a way trying, 
for we were all endeavoring to see the bright side and to 
estimate the would take 
on a color that did 


time at which our business 
not need rose-colored glasses to give 
it its proper shade. We all felt that business would revive 
at some time, but as to when it would revive was a 
serious question. We were putting up stock, and many 
had come to the point where they felt that they could not 
afford to increase the accumulation of stock goods. At 
the October meeting last year some of us had begun 
to get rather busy and we were very keen to follow all 
scents that led toward a discovery of persons holding or- 
Few of us at that time had any idea of what was in 
store for us. Most of us were running short-handed, and 
the occasion had not yet arisen to warrant our adding to 
our forces and in many cases to our hours of operation. 

At Atlantic City this year we met to find that all of 
crowded in a way that 
we had never crowded that we 
compelled to reject orders that were offered simply be- 
This has 


ders. 


our plants were in full swing 
been before, and were 
cause we could not take care of our customers. 
continued until the present time. 

We now find ourselves busy—hardly a section that is 
represented by our membership without distinctly dis- 
turbing elements in the way of iabor troubles. As our 
organization, however, is one that is not concerned with 
the question of labor but tries to confine itself to the 
commercial side of our industry, this question will not be 


dwelt upon at this time. 


*Presidential address, National Machine Tool Builders’ 
Convention 
tSecretary, Brown & Sharpe Mfg. Co. 
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Through all of these changes—and oftentimes periods 
of dull business are more trying for an organization of 
this character to live through than are periods of pros- 
perity—our membership has held together well. 

At all times efforts are made to interest the association 
and to exploit it in many enterprises which are not at all 
pertinent to our avowed purposes of organization. It has 
been the purpose of the officers to frown upon all such 
attempts, and it is to be hoped that future officers will 
also follow out thi. policy. It is an easy matter for an 
association of this character to extend its activities so 
that it will lose sight of its main objects. 

At the time of the tariff discussions the point was 
brought out that our industry stood as a, if not the, 
fundamental industry among the industries of the world. 
The past few months have emphasized this most import- 
antly. While it has been necessary to provide food and 
clothing for the armies, ammunition and arms have been 
entirely dependent upon machine tools, and we felt as 
much interest, or more, centering around the machine-tool 
industry than around the direct manufacturer of the arms. 

Do we consider enough the variety of opportunities 
that exists in our industry in endeavoring to enlist the 
sympathy and help of young men of the class that we are 
talking of at this time?’ Men who have some mechanical 
taste and ability, combined with executive ability, find 
the broadest fields for work that is not only congenial but 
extremely profitable. There are opportunities for men 
who have distinct commercial proclivities when their tastes 
are mechanically inclined; and frequently men who have 
made successes in other lines have allied themselves to our 
business and become most valuable men. It goes with- 
out saying that men of marked mechanical ability and 
inclinations have opportunities in our general lines that 
are second to none to establish themselves in kinds of 
work that are congenial and that will bring them rewards 
that are commensurate with their ability to work. Our 
industry needs more and more men who are good, clear 
thinkers—men who are able to consider the economic 
as well as the various mechanical questions that are com- 
ing before us—so that there is plenty of room for the 
varied talent that can be obtained. 

We have been discussing at various times the question 
of interesting young men in our industry through ap- 
prenticeship, part-time schools, continuation schools, and 
so on. There is a line of attack that can be used in in- 
teresting young men, I believe, that, generally speaking, 
has not been made as much use of as is possible, and that 
is in placing before men who are making their decision 
as to the course they are to follow in life a picture of what 
In fact, it should be more than 
As has been brought 


this industry stands for. 
a picture—it should be a vision. 
out many a time, our industry has been in the main startec 
by men with little or no capital, and the results attained 
have been through the application of brains and of hard 
work that has brought the rewards as we now see them to- 
day. With very few exceptions the men within the sound 
of my voice are men who have seen their business start 
from practically nothing and grow and expand to their 
present size, and did not step into concerns that were al- 
ready going at the time they started their work. 

There is no industry where honest work has a better 
showing than ours. To the honor of the industry it can be 

(Continued on page 876) 
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American Machinery in Belgium 
After the War 


During the past few months a number of contributors 
have commented upon the period of industrial rehab- 
ilitation that must come to Belgium and northeastern 
France after the war. F. C. Cornet, on page 861 of 
this issue, goes even further and calls it an industrial 
renaissance. 

The coming of this time of intense activity in re- 
constructing the industries of this section is foreseen 
for three principal reasons. Belgium and a large part 
of northeastern France form a geologic unit. This sec- 
tion has always been one of the most important industrial 
spots of Europe, for the reason that it is rich in coal 
and iron and has a dense, industrially trained popula- 
tion. Such an area must always be given over to in- 
dustry and manufacturing, no matter what its political 
situation. 

The second reason is found in the physical condition 
of this area. A large part has already been fought over 
by the contending armies, and it seems probable that 
much more of it will be devastated before the end of the 
struggle. The wreckage includes factories, machinery, 
small tools, power houses and all the equipment of in 
dustry. 
place that which is gone before manufacturing can re- 


A period of reconstruction must ensue to re- 


begin. 

The third great reason is the loss of labor. An Amer- 
ican army officer has estimated that already 2,000,000 
men have been killed. In discussing the problem of the 
crippled soldiers the estimate has been offered that there 
are 2,000,000 such men now in Europe. These figures do 
not take into consideration the industrial loss from death 
and injury to women and girls. Belgium’s share of 
these losses is not known, but undoubtedly her part is 
greater per unit of population than that of any other 
nation. The statement seems justified that Europe at 
the end of the present contest will be impoverished as 
regards labor to a relative degree unknown since the end 
of the Napoleonic wars. There is only one means that 
ean fill the gap left by this loss—labor-saving machinery 
and devices. 

Thus, for the three reasons that 
eastern France are by natural resources one of the great 
industrial sections of the world, that destroyed machin- 
ery must be replaced and that for lost labor must be 
substituted labor-saving means there will come a_ tre- 
war Is 


Belgium and north- 


mendous industrial rehabilitation as soon as the 
over, or perhaps as. soon as the invading armies are 
driven out of these sections. 

The allies of Belgium, who would naturally have the 
first privilege of extending help in this rebuilding, will 
unfortunately have similar conditions to meet at home. 
The enemies of Belgium will be barred by hatred. Thus 
American engineers must play a big part in this work of 


reconstruction. The United States is essentially the 
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home of labor-saving machinery, which has been devel- 
oped here because of the scarcity of labor due to the 
tremendous task of subduing a wild continent. What we 
have we will freely offer. It is not too early to begin 
to make plans for the work that will come. 


Maintaining Quality in the 
Face of Speculation 


A little more than a year ago two machine-tool builders 
stood watching the New York Curb Market brokers per- 
Both were amused, and 
“Wouldn't it be a great 

run off a curb-market 


form their various contortions. 

as they walked away one said: 

stunt at next convention to 
scene in lathes and other tools? Imagine calling out 
‘five hundred drills at ‘fifteen hundred at 
1,100!*" Strangely enough, this condition is almost a 
reality, for speculators and brokers are now dealing in 


our 


1353 ; 
ren? 
’ ws 


lathes with the same nonchalance that they deal in wheat 
or cotton, 

The situation which has made this speculation possible 
and its probable result both deserve careful consideration. 
Exporters and farsighted domestic buyers have taken the 
capacity of all recognized lathe makers until next May 
or later. Several lathe 
have refused to be stampeded and are not sold out for 


high-grade builders, however, 
more than three or four months, but generally speaking 
lathe have to offer for the 


next six to eight months. “This state of affairs has been 


all known builders nothing 
duly exaggerated in the newspapers, and as a result we 
find bathtub manufacturers, shipbuilders, garage owners 
and others now making lathes. Nor are these amateurs 
They usually claim to have 
20 to 200 Blank & Blank lathes; but not 
able to use this they explain that 
impossible to offer the original, their lathe is practically 
high-grade lathe they are of 


making a low-price lathe. 
irom being 


name, while it Is 


the same. In offering a 


course obliged to charge the same price as is being paid 


for the alleged parent of their machine. 


Other speculators, of a more timorous nature, have 
refrained from barefacedly copying an established lathe 
and offer a composite lathe that must be fearfully and 


wonderfully made if it resembles the patchwork illustra- 


tion in anv way, for th se speculators seem to have used 
about six different circulars to make up their illustrations 
These speculators think they are doing you a favor if 
they supply details, and many cannot see any reason fo1 


asking about the net and gross weights, as well as cubi 
measurements. 

Nor are these speculators working in vain. The fact 
that they us wonder what 
the effect 
whether and how much the lathe industry is to be bene- 
fited or harmed by this activity in the export field. 

There is, unfortunately, practically nothing that estab- 
lished makers can do to prevent the exportation of these 
tools. those who have 


are selling machines makes 


f exporting these mongrel lathes will be and 


inferior Even manufacturers 
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rented or sold obsolete patterns justify their action by 
explaining that foreign buyers expect these lathes to be 
used by a collier or a navvy, who is likely to smash the 
tool the first day he uses it. Considering, however, that 
the whole world is calling on America for lathes, it is 
apparent that a day of reckoning will arrive when some- 
one will have to explain to buyers in Capetown, Calcutta 
or Buenos Aires why an American lathe should be bought 
despite the fact that the buyer had a poor lathe foisted 
on him during the war. 

The burden of restoring the good name of American 
lathe builders will rest to some extent on the foreign 
dealer, and the way of the dealer after the war can be 
made easier if our reputable builders will recognize their 
responsibility in sustaining the good name which our 
lathes have won throughout the world, particularly in 
Europe. If our established lathe makers will maintain 
their standards, and excel them if possible, the bad effects 
of cheap lathe production will be minimized. Every 
purchaser of a well-made high-grade American lathe will 
be a friend, for the machines that endure the severe 
treatment now accorded them will be cherished indeed. 
The praises of first-class tool users will nullify the com- 
plaints of disappointed buyers who purchased not wisely 
but too hastily. 

Our manufacturers should therefore put 
desire to make enough money now on which to retire 
after the war. Our reputation must be maintained, and 
at least one large lathe builder is setting a splendid 
example, even though it may be unnecessarily severe. 
His shop has not been operated overtime for a single 
hour, neither has he operated Saturday afternoons or 
Sundays. Not the slightest deviation has been made 
from his high standard, and as a result he receives the 
most complimentary letters imaginable from prominent 
Some of our novices in the 


aside any 


shops throughout Europe. 
lathe business may tend te haul down the high-standard 
ensign of American builders, and while we cannot shoot 
them on the spot, they can be shown up instantly if the 
established builders retain their normal tests for accuracy. 
A policy of this nature will insure American lathes being 
preferred in peace as well as in war and in Europe as 
well as in the United States. 
% 
Buying Machine Tools from 
Past Records 
One successful machine is supposed to sell another, 


but it is not often that finds a complete system 
for recording machine-tool performance established, for 


one 


one reason, to supply facts for future machine purchases. 
However, in one shop this information is systematically 
collected in a manner essentially like this: 

Every machine is numbered and a record accumulated 
with this as the key. The information includes the date 
when the machine was purchased, the number of parts 
that it produces day by day, the length of time it was 
shut down for repairs, the nature of the repairs and their 
cost, and by calculation a factor that might be called a 
production factor. 

In this way it is possible to know whether a machine 
is nearly a 100-per cent. producer or is in, say, the 40- 


per cent. class. Naturally, this information is turned 


to at once when new machines are to be purchased. 


AMERICAN MACHINIST 





Vol. 43, No. 20 

For example, if two kinds of millers have been used 
on similar work and one has been frequently broken down 
for repairs, it is obvious that its production factor will 
be lower than that of the one that has been producing 
continuously. When a new machine is needed and these 
two kinds are considered, it is evident that the one with 
the better factor has the show. 

This record also serves as a basis for weeding out old 
equipment, for determining whether man or machine is at 
fault when production drops off, for supplying data to 
compare different small-tool equipment and, broadly, for 
the facts upon which mature judgment and final con- 
clusion should rest. It is a potent agency in raising 
the producing capacity from the 40- or 50-per cent. class 
up to a rating close to the 100-per cent. mark. 


= 
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Recording Our Failures as 
Well as Successes 


All recognize the fact that we learn fully as much 
by our failures as by our successes, and yet most of us 
are prone to keep the failures in the background and 
speak only of the successes, and this in spite of the fact 
that we all know that each has failed as well as suc- 
ceeded. The old saying credited to Prof. John E. Sweet 
that “the man who never made a mistake is the man 
who never did anything” is all too true. 

If more mechanics would unburden themselves and tell 
us not only that they have made machines and devices 
which failed but why they failed, and how the defect was 
remedied, they would perform a real service to the me- 
chanical industry at large. Let us all remember that 
failures pave the way to success and, forgetting our de- 
sire to keep failures hidden and successes to the fore, 
vive others the benefit of all our experiences as well as 
only a part of them. 

The letter on page 856 which tells of the cutting-off 
swage that did not come up to expectations is very help- 
ful in telling others what to avoid. Such experiences 
allow others to start where we leave off, instead of going 
over the same ground. Information of this kind is of 
real practical value and we hope others will follow the 
correspondent’s example. 


An Unusual Hind of Gift 


On page 840 is shown in detail a belt guard designed 
and patented by Charles A. Paeschke, president of the 
Gieuder, Paeschke & Frey Co., Milwaukee, Wis. This 
guard has the full approval of both state and local factory 
inspectors. Mr. Paeschke’s letter of transmittal 

“You may state that although the patent claims are all 
allowed, and I had intended to manufacture and sell the 
device, I have now decided to grant the free privilege to 
anvone who may desire to put the belt guard irto service 
in his own plant. I believe it may help a little to advance 
the ‘safety-first? movement we are all so strongly inter- 


Says: 


ested in at the present time.” 

It is very seldom that a gift of this kind is made to the 
machinery-building industry, and for that reason it is 
all the more appreciated. Everyone will also be grateful 
to Mr. Paeschke for this tangible evidence of his desire 
to aid the great movement for the safeguarding and pro- 
tection of industrial workers. 
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Shop Equipment News 





Heavy Manufacturing Lathe 


In the design of the machine shown—the latest ad- 
dition to the line made by Fairbanks, Morse & Co., New 
York City—heavy projectile work was the chief consid- 
eration. 

A single 20-in. pulley for an 8-in. belt transmits the 
power. With two-speed countershaft six are 
available. The head is of rigid construction, the spindle 
bearings chambered and ring-oiled. 

The gearing is of wide face and heavy pitch and is 
cut from the solid. 
ground, and may be obtained with a 4-in. hole through 
it. The bed is of heavy construction, reinforced with 
crossties of box pattern. It also has a longitudinal rib 
which is provided with a cast rack, with which a pawl 
at the back of the tailstock engages. 
tive lock for the tailstock. A four-turret toolpost, which 
can be locked in eight different positions, is furnished 
regularly. Longitudinal feed by power and cross-feed 
by hand are provided, although power cross-feed can be 


speeds 


The spindle is high-carbon steel, 


This forms a posi- 


furnished if desired. Four changes of feed, 9's, j'y, 3's 
and 14 in., are obtainable through a gear box. The prin- 


cipal dimensions follow: Swing over bed, 261% in.; 


swing over carriage, 1414 in.; distance between centers, 
60 in. on 12-ft. bed; front spindle bearing, 8x10 in.; rear 
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two pieces are stationary, as the pressing together of 
the parts to be soldered is done with the holding fixtures. 
The current is turned on by means of the handle shown 
at the left so that the operator loses no time in starting. 

















ELECTRIC SOLDERING MACHINE 
With this type of machine and suitable clamping fix- 
tures, parts may be soldered together practically as fast 


as the operator can handle them. The machine is built 




















HEAVY-DUTY 24-IN. 
spindle bearing, 6x8 in.; diameter of driving pulley, 20x 
8 in.; ratio back gearing, 11 to 1 and 8 to 1; weight, 
15,000 lb. The bridge of the carriage is 16 in. in width. 


298 


Electric Soldering Machine 
The machine shown was made for soldering articles 
that are made up in large quantities. It works on the 
same principle as do the electric welding machines, 
though the heat supplied is not so great. 
Various holding fixtures may be bolted to the two 
pieces shown rising from the table at the right. These 


MANUFACTURING 


LATHE 


for alternating current of all commercial voltages. The 
table is 8x14 in. and the machine weighs about 75 lb. It 
is made by the Detroit Electric Welder Co., Detroit, 
Mich. 


x 
Compression Shaft Coupling 


The design of compression shaft coupling shown has 
neither nuts, bolts, kéys nor screws. It has been devel- 
oped by the Coronum Equipment Co., 110 Fulton St., 


New York City. 
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The device consists of three parts, a sleeve and two 
coupling sections. The sleeve is made tapering on the 
outside and bored to fit the shaft. It is slit, alternate 
slits extending from each end nearly to the other, to 
give it a clamping grip on the shaft. One of the 
couplings has a shoulder threaded on the outside, the 
other is threaded on the inside, and both are bored with 
a taper to fit that of the outside surface of the sleeve. 

When applying the coupling, the two outside pieces 
are slipped on the shaft and the sleeve is placed with its 
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DETAILS OF COMPRESSION SHAFT COUPLING 


center in line with the ends of the shafting. The two 
outside parts are then placed on the sleeve, and when the 
threaded portions engage the two sections are drawn 
together by turning the outside member with a spanner 
wrench. As the coupling is drawn in on the sleeve the 
latter is forced against the shaft with sufficient gripping 
pressure to carry the load. 


Plain-Head Ball-Bearing Radial 
Drilling Machine 

This machine, which is made by the Almond Manufac- 
turing Co., Cleveland, Ohio, is a modification of a machine 
fitted with a tapping attachment and previously described 
in these columns. 

While shown placed on a base, it can be furnished on a 
column if desired. It can also be had with self-contained 
motor drive. ‘Three spindle speeds, from 390 to 1,000 
r.p.m., are provided, and the machine can be specially 
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LIGHT RADIAL DRILLING 


MACHINE 


arranged to run as high as 2,000 r.p.m. It has a drilling 
radius of 4 ft. The working surface of the base is 34x48 


in.; maximum distance of spindle to base, 48 in., and the 


minimum, 18 in. It occupies a floor space of 34x72 


in. and weighs about 2.000 Ib. 


3° 
oe 


Combination Disk Sander 


The machine shown in two views in Figs. 1 and 2 


» 


is intended primarily for pattern-shop work. It is made 
by the Oliver Machinery Co., Grand Rapids, Mich., in 


two sizes, with 24- and 30-in. disks. 


The driving is done 
The d | 























FIG. 1. VERTICAL SPINDLE AND DISK SANDER 


FIG. 2. OPPOSITE VIEW OF SANDER 
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through a single spindle. The disk shaft is connected 
to the drum by means of a standard friction mechanism. 
It is ball bearing throughout, with a double row of thrust 
bearings for each spindle, fully inclosed and protected. 
The main part of the machine is made from a single heavy 
casting in the cored form, with a large flanged base 
measuring 28x28 on the floor. The disk table is machined 
true with grooves to receive centering plates, angle gag 
or duplicating attachment. It counterbalanced by 
weights operating inside the column. There is a positiv 
clamping device for holding the table in position on the 
column. The disk table tilts 15 deg. up and 45 deg. down, 
and may be moved back 4 in. from the face of the disk. 
It is also adjustable both above and below the center of 


by 


is 


the disk. The heavy cast-iron machined rockers are so 
arranged that the pivoted center is exactly in the plane 
of the disk. The spindle table is 26x30 in. and is 42 
from the floor. This table tilts 45 deg. forward 
and 5 deg. backward. It is provided with removable 
throat pieces closely fitting the 2-, 3- and 

As before stated, the disk be had in 
24- or the 30-in. size. It is made of steel li, 
machined so as to make the paper adhere to it easily, and 
is tested for running balance. The center of the disk is 
32 in. from the floor. The hood is arranged to connect 
easily to an exhaust pipe. The disk may be operated 


in. 


f-in. drums. 
either the 
thi k. 


may 
in. 


without running the vertical spindle, which may instantly 
Th, 


drum-oscillating mechanism is operated from the spind| 


be thrown out or in by simply moving one lever. 
through a worm and gear running in oil, which gives 
about 50 strokes per minute. The travel of the drum is 
114 in. and the drum itself is 9 in. long. The machine 
measures t0x58 in. over all. The domestic weight of the 
24-in. with countershaft, 2,010 \b.; foreign 
shipping weight, 2,250 lb. The 30-in. size, with counter- 
shaft, weighs 2,050 lb.; ready for foreign shipment, 2,270 
lb. Without countershaft the weight is about 200 Ib. less. 
It is known as the Oliver No. 34 Vertical Spindle and 
Disk Sander. 


Is 
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Boring and Tapping Tool 


The tool shown was designed for work on automobile 
differential housings, but has various other applications. 
It is a combination boring and tapping tool, the work 
being clamped around it. F and C are rough-boring 
tools and B and DP are finish-boring tools. After these 
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threads to the inch. The body of the tool is 34% in. in 
diameter for the greater part of its length and is 3 ft 
long. 

These tools may be had nh different SIZCS and com 


binations to suit various jobs. 


Acetylene Pressure Generator 
A 


distinctive feature of the acetylene gvgenerator 


shown is that everv seam and fitting is welded. 
The motors used to operate the feeding mechanism ar 
controlled by a sensitive diaphragm regulator desicned 
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MX canal 

















ACETYLENE PRESSURE GENERATOR 


to insure an even pressure of gas and an accurate supply 
of carbide. The generator is arranged with a system 


of interlocking levers through which recharging is made 

















COMBINATION 
tools have done their work the tap at A follows in. As 
soon as this tap cuts its thread, the tool is run in from 
the opposite direction so that the tap F can cut its 
thread. Both of these taps are of the regular collapsing 
type made by the Murchey Machine and Tool Co., De- 


troit, Mich., and are 354 in. in diameter and cut 16 


BORING 


AND TAPPING TOOL 
impossible until the blowoff valve has been opened and all 
the water seal can- 


as has been permitted 


~e 
, 


the gas allowed to esé ape. Likew 
not be taken apart until all the g 
to escape. The construction is such that every time the 
generator is charged, the blowoff valve is opened, so that 
the accurate operation of the latter and the prevention 
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of freezing are insured. A night-lock device makes it 
impossible for the motor to be operated when the generator 
is not in use. 

The assembling of the machine is simplified by the two- 
part construction, the upper part carrying all the operat- 
ing mechanism. This type of generator is made in 100- 
and 200-lb. capacities and is a recent product of the 
Metals Welding Co., Cleveland, Ohio. 


Bi 
Pedestal and Aerial Grinders 


The illustrations show two late additions to the line 
of tool and portable electric grinders regularly made 
by the Standard Electric Tool Co., Cincinnati, Ohio. 

















FIG. 1. AERIAL GRINDER 


The pedestal type shown in Fi 
l-hp. capacities, carrying wheels 8x34 in. and 10x1 in. 
These tools can be used for buffing as well 
tools and 


is made in %- and 


respectively. 





as grinding 
castings. Ball bearings 
are employed through- 


out, the double-row, self- 
aligning type being used. 
The bearings are incased 
in grease in dust-proof 
chambers. All motors are 
impregnated with Bake- 


lite. The machine oper- 
ates on a lamp socket 
and is furnished for 


either alternating or di- 
rect current. The aérial 
grinder shown in Fig. 1 
is built in 4%- and 1-hp. 
capacities, for direct or 
alternating current. 110 
or 220 volts. This tool 
can be suspended from 
the ceiling by means of a 
spring or it can be sus- 
pended on a traveler by 
means of a counterbal- 
ance and pulley. It 
provided with ball bear- 
ings of the double-row, 
self-aligning type. It is 
made in two sizes; the 
14-hp. size carries an emery wheel 8 in. in diameter by 
*4 in. face; the 1-hp. size has a wheel 10 in. in diameter 
with 1 in. face. 


is 














FIG. 2. MOTOR-DRIVEN 
TOOL GRINDER 
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Conditions in the Machine- 


Tool Industry 

(Continued from page 870) 
said to be a square one, for we do not attempt to sell goods 
that contain a percentage of less than 100 of the material 
that is claimed for them to contain. For the most part 
we are dealing with men who know what they are buying 
and men who appreciate when good workmanship and good 
material are delivered to them, and well know when it 
is not. 

It is doubtful if many of us appreciate our blessings and 
consider that we are dealing with men who know their 
business—a case so different from that of our automobile 
friends, who are obliged to deliver their highly organized 
machines into the hands of men that hardly know a 
screwdriver from a monkey wrench. 

No industry in this country has a better esprit de corps. 
While it is made up of men having all kinds of ideas re- 
garding matters, independent thinkers and men of action, 
yet there is a unit of purpose that binds us together, 
despite the fact that we have extremely strong compe- 
tition at times. 

The industry is one that is free:from all the petty, 
trying questions of patents. Patents we have, and will 
have, but generally speaking they are not fundamental, 
so that the possession or lack of possession does not make 
or break the business. 

At this time there are many who are interested in wel- 
fare work, and by welfare work I do not mean any of 
the sentimental, useless work that is being done at times, 
but the class of work that tends to the help and the up- 
building of those who work for it and who are intended 
to be helped. Is there an industry where there are greater 
opportunities to come in first-hand touch with men who 
need guidance of this higher, nonparental type in our in- 
dustry, and where men can be developed on these lines 
which make them more useful to themselves and to the 
community at large? 

I appreciate that many of these facts would not appeal 
to an ordinary workman, as his main efforts are to get 
through with as little work as possible and to stand ready 
to “do” his employer whenever opportunity arises; but it 
seems as though they would appeal—and in fact they do 
appeal—to some of the men who are looking about to 
settle themselves in work in which they can grow and make 
themselves useful. 

In closing this, my second, year of work as your presi- 
dent I can say that the fact that I am connected with 
such an industry makes me constantly proud of such a con- 
nection, and happy in it; and while I know that some are 
not in just that frame of mind concerning their work, I 
believe that any other frame of mind is unjustifiable. I 
have felt very keenly that as men take up their life work 
their success or lack of success depends upon the point 
of view as they go on; and if they can but have a true 
vision then they will become men who will succeed and 
who will work themselves out of the rut of the ordinary 
man and become among those who are the leaders. 


& 

W. P. Davis Machine Co. Bought—The W. P. Davis Machine 
Co., Rochester, N. Y., has been purchased by interests asso- 
ciated with J. M. Fitzgerald, former president of the Western 
Maryland R.R. Co., and in the future will be known as the 
Davis Machine Tool Co., Inc. It is reported that Mr. Fitz- 
gerald will be president of the new corpora&tion and that F. H. 
Brown, long with the company as secretary and treasurer, 
will remain as assistant to the president. 
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NEW PUBLICATIONS 











HENDRICKS’ COMMERCIAL REGISTER OF THE UNITED 
STATES—Twenty-fourth Annual Edition. One thousand 
five hundred and three 7xl10-in. pages; leather bound. 
Price, $10. S. E. Hendricks Co., 2 West 13th St., New 
York, N. Y. 

This annual commercial register for buyers and sellers 
needs no introduction. The new edition maintains its long- 
established reputation. It has been thoroughly revised, name 
for name, and considerable new information, useful both to 
buyers and sellers, has been added. 


EFFECTIVE BUSINESS LETTERS. By Edward Hall Gard- 
ner. Three hundred and seventy-six 5x7%-in. pages; in- 
dexed; cloth bound. Price $2. The Ronald Press, New 
York, N. Y 


The feature of this work that particularly commends it- 
self is the special attention paid to the underlying principles 
embodied in modern business correspondence and the ab- 
sence of voluminous forms usually presented in books of this 
nature. 

The book proceeds on the theory that once the principles 
of business letter-writing are thoroughly realized the indi- 
vidual writer will be able to frame successful business letters 
without following set forms. A sufficient number of examples 
are given, however, to show how the principles enunciated are 
carried out by of the leading business correspondents, 
while a number of examples quoted to the 
effect of the violation of these principles 

In the nature of the treatment it becomes elementary, and 
while this cannot be offered as a criticism, the book will 
probably have a greater appeal to beginners than to those al- 


some 


poor are show 


ready familiar with the essentials of effeciive business cor- 

respondence. 

THE DESIGN OF DRILL JIGS—By Andrew N. Haddow. 
Ninety-two pages, 5%x8% in.; 142 illustrations; indexed 


Price, 2 shillings 6 pence. Emmott & Co., Ltd., Manchester, 
England. 

The matter in this book originally in 
of articles published in the “Mechanical World.” The approval 
that it received and the importance of the subject of small-tool 
manufacture in machine-shop practice led to the reproducing 
of the material in a permanent form. 

There are ten chapters dealing with details 
and construction, filled with numerous illustrations of success- 
ful devices, together with details and helpful hints pointing 
out the possibilities of adapting various 
machinery building. The chapter headings are: Introduction; 
Jigs and Fixtures; Thumb Screws, Bolts, etc.; Clamps; Stand- 
ard Parts; Selection of Type with Examples; Drill Jigs: 
Drilling, Tapping and Studding Tools; Fixtures for Drilling, 
etc.; Special Jigs. 

Throughout the book are 
proportions corresponding with similar matter that has found 
its way into American technical handbooks Taken all in 
all, the field of jig design is well covered and the book 
should prove of value in the hands of any small-tool designer 


appeared a series 


of jig design 


jigs in classes of 


numerous tables of standard 


MATHEMATICS FOR MACHINISTS—By_ R. W. Burnham. Two 


hundred and twenty-nine pages, 5x7 in.; 175 illustrations; 
indexed; cloth bound. Price, $1. John Wiley & Sons, 
New York. 


Reviewed by Dexter S. Kimball* 


This small book is intended for use with trade, evening 
and continuation-school classes and is based on the author's 
experience in teaching such work for more than ten years 


It is elementary in character requiring little previous knowl- 
edge of mathematics and deals with the calculation machinists 
are called upon to make. 

The title of the book, however, fair 
of its scope, which includes not only elementary mathematics 
but the application of simple mathematics to elementary 
mechanics, with some elementary geometry and trigonometry. 
The contents are as follows: 

Common Fractions, Decimal Fractions, Blue- 
prints, Measurements, Straight Line and Circle Measurements, 
Surfaces, Geometric Constructions, Powers, Roots, Significant 
Figures, Calculations in Lathe Work, Thread-Cutting Problems, 
Problems on Simple Machines, Work, Power, Ratio and Pro- 
portion, Pulleys and Belting, Gear Calculations, Milling Ma- 
chine Calculations, Volume and Weight, Shop Trigonometry, 
Business Organization, Appendix, Formulas. 


does not give a idea 


Percentage, 


The scope of the book is good, the discussions for the 
most part clear, the applications are very practical and 
*Professor of machine design and construction, Sibley 


College, Cornell University. 


~~ A 
Bi 


MACHINIST 


there is much in the book that every machinist and apprentice 
can read with profit. 

There are a few inconsistencies, however, and some rather 
glaring inaccuracies. Thus, it is not clear why the use of 
the try square and calipers or the methods of centering work 
for the lathe should form a part of the discussion, any more 
than any other of the myriad shop processes. The chapter 
on blueprints is an elementary treatment of the principles 
of drawing, and should be so called; while the chapter on 
business organization is really a discussion of the 
manufacturing and of pay systems. Incidentally, this chapter 
is very good and should be illuminating to shop men. 


cost of 


The discussion of compound gearing for screw cutting is 
insufficient and misleading, to say the least, and should be 
revised and some of the definitions rewritten The book 


contains 175 illustrations and is attractively printed 


DYNAMOMETERS—By F. J. Jervis-Smith. Edited and Ampli- 
v 


fied by C Boys Two hundred and sixty-seven 5x %x 
8%-in. pages; 119 illustrations; indexed Price, $3.50 
D. Van Nostrand Co., New York 
Reviewed by H. Diedericks* 
It is rather difficult to give a clear estimate of this book 
The outcome apparently of a labor of love, it suffers from 
the very common defects of such works with regard to 


burdened with considerable 
matter A 


makes 


disjointedness, and is besides 
irrelevant 
condensed table of 

Chapter I (Introduction) discusses the importance of 
mometric and shows the early work 
Smeaton and Hirn But with this will be 


dissertations on Watts’ determination of the horsepower unit, 


reference to the subjoined 


this 


more or less 


contents clear 
dyna 
done by 


tests some ofl 


interlarded found 


Farey's slide-rule, and on the conditions under which men 
best perform work. 
Chapter II (Friction) briefly sets forth the laws of friction 


and cites the results of some experiments. 


Chapter III 
Chapter IV next 


describes planimeters and integrators, 


logically takes up friction and absorption 


brakes, of the types of Prony and Alden, showing various 
constructions and means for automatic adjustment 

Chapter V deals with water brakes, describing in detail 
the Froude turbine dynamometer. Besides a brief mention 
of the Brotherhood brake, this chapter contains little els« 
on this important type of dynamometer, 

The title of Chapter VI, Air Brakes, is misleading to the 
American engineer With us the engineer would immediately 
think of train equipment The brakes discussed in this 
chapter are here simply called fan brakes Besides some 
descriptive material and a reference to one or two papers 
that have appeared in periodicals, little is given on the 
design of this type of brake 

Chapter VII is a very short one, on magnetic-brake dyna 
mometers. 

Chapter VIII, on end-thrust brakes, simply sets forth the 


principle of this type 


Chapter IX, labeled Historical, seems the most irrelevant 
in the book It is largely a discussion on the work that 
men are capable of doing, and details some experimental work 
by Shaw, Froude and Reynolds on rendering stream lines 
visible Absolutely without connection seem to be the para 


graphs on de Borda's work on the flow of fluids from orifices 


in vessels. 


Chapter X is a good descriptive chapter on some twenty 
transmission dynamometers 
Chapters XI and XII cover torsion dynamometers. Thess 


chapters on the whole do justice to this type of dynamometer 


which has grown much in importance since the introduction 
of the steam turbine 

Chapter XIII sets forth the principle of the cradle dyna- 
mometer and describes some types 


Chapter XIV treats of dynamometer tests on high-speed 


internal-combustion engines It points out some of the 
difficulties encountered and suggests remedies. This chapter 
also goes at some length into the description and use of the 
Wimperis accelerometer 

Chapters XV and XVI discuss ship-model and aéronautic 
dynamometers Both chapters are short, descriptive only and 


somewhat sketchy. By aéronautic dynamometers the reviewer 


understands devices for testing aéroplane propellers. 

On the whole, the book gives very much the impression 
of having been rather hastily put together from scrap-book 
material. While the descriptions are generally good, the 
engineer will miss the effort to give more design constants 
where these are possible to give As a collection of a large 
amount of information on dynamometers, however, the book 


will fill a certain place 


*Professor of experimental engineering, Sibley College, 
Cornell University. 
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Prices--Materials and Supplies 


MMMM TM MTT UOC CD MTT MT UC 


rate and in prac- 
Foundry irons 
orders almost 


PIG IRON—Buying continues at a heavy 
tically every district the prices have advance Z 
are in great demand and dealers are booked for 
through the first half of 1916. 

Quotations were current as follows at the points and dates 
indicated: 


Nov. 5, Oct. 7, Nov. 5, 
1915 1915 1914 
No. 2 Southern Foundry, Birmingham $13.00 $11.50 $10.00 
No. 2X Northern Foundry, New York. 16.75 } 16 25 14.50 
No. 2 Northern Foundry, Chicago... 16.50 | 14 50 | 13.25 
Bessemer, Pittsburgh... 16.25 16 95 14.65 
Basic, Pittsburgh : 16.45 15 95 13.35 
METALS—The market in general is strong. Both Lake 


former for 30 days 


and electrolytic are selling at 18\4c. the 

delivered, the latter cash f.o.b. New York. Exports on copper 
during the last month were heavier than the preceding 
month. Tin is very active and sales are being made at 36.75c. 
Spelter is stronger but remains unchanged at l4c. It is be- 
lieved that foreign buying caused the advance in lead. The 


present quotation is 5c. per Ib. 


MISCELLANEOUS METALS—NEW YORK 





Nov. 5, | Oct. 7, | Nov. &, 
1915 1915 | 1914 

—Cents per pound————-——— 
Copper, electrolytic (carload lots). 18.25 
lin 33.00 
Lead 4.50 
Spelter , 14.00 
Copper she ets, bas: 23.00 
Copper wire (carloud lots). 28 .00 
Brass rods, bise. 26.25 
Brass pipe, base. 31.00 
Brass sheets 26.25 
Solder § and b (case lots) . 22 70 | 20.00 

OLD METALS—The market is steady. The following are 

the dealers pure hi asing prices in New York. Copper, heavy 

and crucible 15.25c.; copper, heavy and wire, 14.75c.; copper, 


light, 8.50c.; 
rod brass turn- 


light and bottoms, 13¢.; brass, heavy, 10c.; brass, 


heavy machine composition, 12c.; No. 1 yellow 
ings, 10.75¢c.; No. 1 red brass or composition turnings, 10.50c.; 
lead, heavy, 3.75c lead, tea, 3.50¢ zine, .50e, 

MONEL METAL—tThe leading interest is so heavily booked 
with orders that deliveries are not being promised earlier 
than from five to six months. The following prices went into 
effect on Nov. 

Mill Lengths 8 Ft. and Over 
10,000 6,000 2,000 500 Less than 
Lb Lb Lb Lb 500 Lb 
Size, of a Size of a Size of a Size of a Size of a Size 
In and Over and Over and Over and Over and Over 
Rounds—Squares Cents per Pound - 
L_— 31.50 32.00 32.! 33.00 36.00 
— 31.25 31.75 32.25 32.75 35.75 
to 1] 31.00 31.50 32.00 32.50 35.50 
144 to 2} 31.75 32.25 32.75 33.25 36.25 
Rounds 
3 to 3% 32.50 33.00 33.50 36.00 37.00 
Squares 
3 32.50 33.00 33.50 36.00 37.00 
Rounds 
34 to3# 32.25 32.75 33.25 35.75 36.75 
Squares 
Bis to 34h 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
4 to4 33.00 33.50 36.00 36.50 37.50 
5 to 6 36.00 36.50 37.00 34.50 38.50 
7 to 6H 36.50 37.00 37.50 38.00 39.00 
Flats. . 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than } in. thick 


Hexagon Bars two cents (2c) per pound over corresponding size of round rods 


For cutting to specified length not shorter than 1 ft. 


add le. per Ib. 
The scrap allowance is 18c. 


any 


per lb. delivered at works. 


NUTS—Hot-pressed square nuts are now selling at $4.50 off 
and on hexagon $5. On semi-finished nuts a discount of 
off list is effective. 


list 
80% 


COLD DRAWN STEEL SHAFTING—The discount remains 


unchanged. To consumers, fair sized lots are selling at 45% 
off list price. 

SAL SODA in New York is selling at ic. per Ib. in bbl 
lots. In Philadelphia it is 75c. per 100 Ib. 


smaller are selling at 


RIVETS—Steel tank rivets 
at 50% off list 


10% off list price. Copper 
burs at 25% off list. 


sl ve and 
75 and rivets sell 
and 


copper 
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STANDARD PIPE—Mills are operating at a greater capac- 
ity and on black steel pipe the discount has lowered 1 point, 
giving an advance of $2 per ton. On carload lots f.o.b. Pitts- 
burgh the following discounts hold: 





Black Galvanized 





% to 2-in. steel, butt welded bint te ee 78% 63% % 

2% to 6-in. steel lap welded .. eer. | 62% % 

S BO BBO, SCORE TAD WEEROE 2c ccc ccccsve 75% 58% 
At this rate prices are as follows: 

: Cent s—_, 7——_Cents—_, 
Diam- Galvan- Diam- Galvan- 
eter Black ized eter Black ized 
eee 2.53 4.19 5-in.. Seca i 34.04 55.50 
l-in 3.74 6.30 ee 72.00 
1% -in 5.06 8.39 rs wa Wawa 98.77 
14-in ‘ 6.05 10.92 7-in.. $1.03 
2-in... : 8.15 12.55 9-in. 1.43 
2'.-in 13.45 21.92 10-in. 1.70 
3-in. 17.59 28.68 ll-in.. 1.92 
f-in.. 25.07 40.87 12-in.... 2.10 

COKE—Spot furnace coke high. Foundry coke advanced. 
Production and shipments at new record rate for the year. 


contract furnace, 


furnace, $2.60@2.75; 
foundry, $2.90 


We quote: 
$2.90@3; contract 


$2.25 @2.50; 


Prompt 
prompt foundry, 











@3.25, per net ton at ovens. 
SHEETS—Demand for black sheets continues strong and 
mills are well booked with orders. On galvanized, business 
is fair and prices firm. 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
Nov. 5 Oct. 7, | Nov. 5 
1915 1915 | 1914 
——_————Cents per pound— _-- 
No. 28 Black... . i 2.85 2.75 2.70 
No. 26 — een a iia ait a 2.75 2.65 | 2.60 
Nos. 22 and 24 Black.. : 2.70 2.60 2.55 
Nos. 18 and 20 Black......... os 2.65 2.55 2.50 
No. 16 Black.. : 2.55 2.45 2.45 
No. 14 Black.. - = 2.45 2.35 2.35 
No. 12 Black...... ; 2.40 30 | 2.80 
No. 28 Galvanized 4.50 $5" 3.70 
No. 26 Galvanized. . 4.20 1.20 } 3.4) 
No. 24 Galvanized 4.05 4.05 | 3.25 
MACHINE BOLTS—Orders are being received in such 
great numbers that discounts have decreased. Front New 


sizes from % in. by 4 in. and smaller, a 


York warehouse, on 
larger and longer sizes 65 and 


discount of 75% is allowed for 
10% 


WROUGHT WASHERS—For 100 lb. lots from New York 
warehouse, a more generous one is made, the present quota- 
tion being $5 off list price. 


ZINC SHEETS—Due to a heavier demand the price has ad- 


vanced to 164¢c. per lb. f.o.b. mills in carload lots. In New 
York on casks it is 17c. and broken, 18c. 

CARRIAGE BOLTS—The demand continues and the dis- 
count for sizes %x6 in. and smaller has decreased, the pres- 


being 70 and 10%; for larger and longer sizes, 


ent quotation 
is unchanged at 65%. 


the discount 


SEAMLESS DRAWN TUBING—Demand is satisfactory and 
prices well maintained. The base price is 3lc. for brass and 
29.50c. for copper. For immediate stock shipment from ware- 
house 3c. is added to this price, which offers the following 
quotations: 





Diam., In Brass Copper Diam., In. Brass Coppe’ 
% 34.00 9%... — 33.50 
1 ‘ 34.00 4 <a ... 36.50 34.5 
1%. 34.00 | ee tae Se 36. C0 
11, 34.00 * Sggepibeieg acted age 40.50 38.50 
2 34.00 - draus as chews 41.50 39.50 
i, See 34.00 - cphdeew aaceall 43.50 41.50 
- scceaenewus 34.00 S btecedssaue 45.60 43.60 
STEEL SHAPES—More orders are being booked by the 


warehouses but quotations remains unchanged from a week 
ago. 


FROM JOBBERS’ WAREHOUSE, NEW YORK 


Nov. 5, Oct. 7, | Nov. 5, 
1915 ‘| 1915 '| 1914 
Cents per pound————_- 
2.10 | 2.10 | 1.85 
2.15 2.15 1.90 
2.05 1.85 


STEEL SHAPES 





Steel angles base. . 
Steel T’s base. . 
Machinery steel (bessemer).. 
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If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section, 


glad to publish it free of cost, thus putting you 


METAL WORKING 


NEW ENGLAND STATES 


automobile 
Boston, 


carriage 


Loss, 


and 


Fire, Oct. 30th, destroyed the 
Mass. 


factory of the Chauncey Thomas Co., 
$200,000. 

We have been advised that T. D. Cook & Co., 88 Boylston 
St., Boston, Mass., is not building a garage and light manu- 
facturing building as stated in our issues of Oct. 2 and 28 

The contract has been awarded for the construction of a 
one-story, 114x116-ft. garage for the Colonial Realty Trust 
Co., Brookline, Mass. Estimated cost, $28,000. 

The Hein Machine Co., Danbury, Conn., is building a two- 
story, 16x100-ft. addition to its plant. 

The Artificial Stone Co., Millers Falls, Mass., is building a 
one-story, 24x64-ft. factory for the manufacture of castings. 

Plans are being prepared by R. W. Foote, Arch . for a two- 
story, 32x100-ft. garage for G. W. Baldwin & Son, New Haven, 
Conn. 

The Scovill Mfg. Co., Waterbury, 
brass goods, is building several additions to its plant. 
mated cost, $2,000,000. Noted Oct. 14 

The W. & B. Douglas Pump Co., manufacturer of pumps 
and machines, Middleton, Conn., plans to enlarge its plant and 
install new machinery. 

MIDDLE ATLANTIC STATES 

Plans are being prepared by Edward C. Haase, Arch., 558 
East North St., Buffalo, N. Y., for a one-story, 20x163-ft. gar- 
age for S. W. Barrett, 752 Elmwood Ave. 

The contract has been awarded for the construction of a 
machine shop for the Contractors’ Plant Mfg. Co., Buffalo, N. 
r. Estimated cost, $15,000. 

The Robertson Cataract Electric Co. has awarded the con- 
tract for the construction of a four-story, 81x106-ft. factory at 
Buffalo, N. Y. 

The Edison Electric Illuminating Co., 13 Willoughby St., 
New York, N. Y. (Borough of Brooklyn) has awarded the 
contract for the construction of a garage. Estimated cost, 
$40,000. 

Bids will soon be received by Louis Allmendinger, Arch., 
926 Broadway, New York, N. Y. (Borough of Brooklyn), for 
a one-story, 75x100-ft. garage for Adolph Gobel, Morgan Ave. 
and Rock St. Estimated cost, $100,000. 

Bids are being received by William Ulmer Brewing Co., 
31 Belvidere St., New York, N. Y. (Borough of Brooklyn), for 
a one-story. garage. Estimated cost, $12,000. 

The contract has been awarded for the construction of a 
two-story, 85x113-ft. garage at Port Jervis, N. Y., for George 
W. Case Co., Inc. 

Plans are being prepared by John J. 
or 


Conn., manufacturer of 
i Esti- 


Petit, Arch., 103 Park 
75x350-ft 


Ave., New York, N. a a four-story, manu- 
facturing plant for the Victor Typewriter Co. at Poughkeep- 
sie, N. Y. 


The plant of the Syracuse Architectural Tron Works, Bear 
and Lodi St., Syracuse, N. Y., which was recently destroyed 
by fire, will be rebuilt. 

The International Arms and Fuse Co 
plant at Bloomfield, N. Estimated cost, 


plans to construct a 
$110,000. 


Owen A. Rogers, Bloomfield, N. J., will build a new ma- 
chine shop on Bloomfield Ave. 
The American Ammunition Co., Bordentown, N. J. will 


build an addition to its plant for the manufacture of percus- 
sion caps and explosive fillers. Estimated cost, $85,000. 

Bids are being received by J. J. Vreeland, Arch., 16 West 
Blackwell St., Dover, N. J., for a one-story, 60x160-ft. garage 
for Edward Kelly, 417 West Blackwell St. 

Plans have been prepared for an addition to the plant of 
the Crucible Steel Co., Harrison, N. J. Estimated cost, $4,000. 

T. Shriver & Co., Harrison, N. J., manufacturer of plates 
and castings, will build an addition to its iron works on 
Hamilton Ave. 

The Bierman-Everett Foundry Co., Irvington, N. J., manu- 
facturer of castings and welding supplies, will triple the ca- 
pacity of its plant on 2ist St. The company is also building 
a 90x150-ft. plant on Glorieux St. 

The Breeze Carburetor Co., manufacturer of carburetors, 
Newark, N. J., will build a two-story brick factory on South 
St. 

The Morrison Foundry Co., 
plant on Gotthart St. 

The W. S. Rockwell Co., New York, N. Y., manufacturer of 
furnaces, will build a new manufacturing plant on Balls 
Lane, Newark, N. J. Estimated cost, $20,000. 

W. J. and G. L. Smith, will build a 50x100-ft. garage at 
Union and Bryn Mawr Ave., Bala, Penn. 

Bids are being received by Peter Walker, 
for a two-story, 40x75-ft. garage at Carrick, 
mated cost, $10,000. 


Newark, N. J., will enlarge its 


Fairhaven, Penn., 
Penn. Esti- 


If you cannot find just what you want, send us particulars, 


and we will be 


in touch with reliable manufacturers. 


Plans are being prepared by W. G. Wilkins Co., Pittsburgh 
Penn., for the construction of an oxidizing plant at New Ken 
sington, Penn., for the National Lead and Oil Co Estimated 
cost, $100,000. 


A two-story, 37x148-ft garage will be constructed at 
Broad and London St., Philadelphia, Penn. by M. E. Mulligan 
The contract has been awarded for the construction of a 


Fayette R. Plumb, Inc., Tucker and James 
St., Philadelphia, Penn. Estimated cost, $6,000. 
The Tioga Machine Co., Philadelphia, Penn., will build a 
one-story, 105x107-ft. machine shop at 23d and Ontario St. 
Fire, Oct. 25 damaged the shop of the Jones & 
Laughlin Steel Co., Pittsbureh $10,000 


machine shop for 


pattern 
Penn 


Loss, 
SOUTHERN STATES 


The Marietta Manufacturing Co., Marietta, Ohio, manufact 


urer of compound steam engines, plans to build a two-story 
plant at Point Pleasant, W. Va Estimated cost, $25,000 
Plans are being considered by S. R. Dawson of the Pro 
gress Mfg. Co., Wheeling W Va for the construction of i 
plant for the manufacture of wrapping machines 
The Winter Haven, Water Ice and Light Co. Winter 
Haven, Fla., has awarded the contract for a machine shop ad 


dition. 

E. R. Cragway, Louisville. K M. J. Simpson, Cincinnati 
Ohio, and W. T. Hicks, New Orleans, La., are interested in the 
establishment of a plant for the manufacture of engines and 
pumps at Birmingham, Ala 

Plans have 
Hamilton Bldg., 
garage at Chattanooga for the 
cost, $20,000 

The Aluminum Co. of America, Maryville, Tenn., will build 
a new furnace building and increase the capacity of its pres 
ent plant 25° 

James Love, Lexington, Ky., will 
519 West Main St. to manufacture castings for 


been prepared by Clarence T. Jones, Arch., 
Chattanooga, Tenn., for the construction of a 
Ford Motor Co Estimated 


establish a foundry at 
lathes. 


MIDDLE WEST 


the construction of a 


The contract has been awarded for F 
Ohio, for the Dun- 


one-story, 100x165-ft. foundry at Berea 
ham Co 


Work will soon be started on the construction of a 130x 
240-ft. foundry at Arlington and Spring Grove Ave., Camp 
Washington, Ohio (Cincinnati post office), for the J. A. Ober- 


helman Foundry Co. Noted Oct. 28 

The Universal Mfg. Co. will establish a plant at Canton, 
Ohio, for the manufacture of mechanical toys and automobile 
specialties. 

The contract has been awarded for the construction of a 
factory at Cincinnati, Ohio, for the Cincinnati Milling Machine 
Co. Estimated cost, $20,000 

The Modern Foundry Co 
construction of an addition at 
cost, $10,000 Noted Oct. 28 


has awarded the contract for the 
Cincinnati, Ohio Estimated 


plant of the Ohio Pattern 


Fire, Oct. 17, destroyed the 
4 Cincinnati, Ohio. 


Works, 2728 Spring Grove Ave., 
The Stuebing Truck Co., 308 Walnut St., Cincinnati, Ohio 
will install new machinery 


being received for the construction of a factory 


the Cleveland Art Metal Co 


tids are 
at Cleveland, Ohio, for 
Progressive Co. will establish a plant 


S. R. Dawson of the 
manufacture of wrapping machines 


at Cleveland, Ohio, for the 


The Richards Automobile Mfe. Co. has awarded the con- 
tract for the construction of a one-story, 110x220-ft. factory 
at Cleveland, Ohio. Estimated cost, $30,000 

Plans are being prepared for the construction of an addi- 
tion to the plant of the Maxwell Motor Car Co., Dayton, Ohio. 
Woodworking and other machinery will be installed 
Lock Co. has increased its 
will install additional 


Protecting 
$125,000, and 
Dayton, Ohio 


The Recording and 
capital from $50,000 to 
machinery in its plant at 


the construction of an addi- 


Plans are being prepared for 
Aéroplane Co., Dayton, Ohio 


tion to the plant of the Wright 
The Perry-Fay Co., manufacturer of 
products, will construct an addition at 


screws and machine 


Elyria, Ohio 


construction of a two- 
K rider. 


for the 


Plans are being prepared 
Montpelier, Ohio, for A, 


story factory and garage at 
Estimated cost, $9,000 
prepared for the construction of a two- 
pattern shop at Oakley, Ohio (Cin- 
Cincinnati Bickford Tool Co. 


Plans are being 
story reinforced-concrete 
cinnati post office), for the 

The Harris Mfg. Co., Salem, Ohio, manufacturer of stanch- 
ions, has awarded contract for the construction of a 40x150-ft. 
piant on West Main St. Noted Nov. 4 
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Mills, Rhines, 
a factory at 
Doehler Die 


Preliminary plans are being prepared by 
Bellman & Nordhoff for the construction of 
Smead and Lincoln Ave., Toledo, Ohio, for the 
Castings Co. 

The General Motors Co. contemplates purchasing the plant 
of the Warner Mfg. Co., Toledo, Ohio. 

The Wapakoneta Machine Co. will construct a 50x50-ft. 
addition at Wapakoneta, Ohio. 

We have been advised that the Ohio Corrugating Co., 
Warren, Ohio, is in the market for welding equipment and a 
75-hp. motor. Noted Oct. 28. 

Charles N. Harvey contemplates the construction of a 
garage at Zanesville, Ohio. Estimated cost, $25,000. 

Plans are being prepared for the construction of an _addi- 
tion to the plant of the Wood Turret Machine Co., Brazil, Ind. 

The American Locomotive Superheater Co. will construct 
a plant at East Chicago, Ind. 

The Dudlo Mfg. Co., manufacturer of wire enameling, con- 
templates the construction of a factory at Ft. Wayne, Ind. 
Estimated cost, $5,000. 

The Ft. Wayne Electric Works of the General Electric Co. 
has awarded the contract for the construction of a factory at 
Ft. Wayne, Ind. 

Press reports state that the Louisville & R.R. 
Co. will enlarge their shops at Howell, Ind. 

The contract has been awarded for the construction of a 
garage at Hudson, Ind., for Roy Waterman. Estimated cost, 
$10,000. 

Bids are being 
Indianapolis, Ind., for the 
Centennial Building Co. 

The Apperson Bros. Automobile Co. 
factory at Kokomo, Ind. 

The Haynes Automobile Co. 
tion of a plant at Kokomo, Ind. 

The Schwarze Electric Co. is 


Nashville 


received for the construction of a plant at 
manufacture of automobiles for the 


will build a 151x344-ft. 
contemplates the construc- 


Estimated cost, $250,000. 
constructing a 50x100-ft. 


machine shop at Adrian, Mich. 

The E. B. Clark, Pres. Celfor Tool Co. and Buchanan 
Electric Co. contemplates the construction of a 136x300-ft. 
addition to the plant at Buchanan, Mich. 


is constructing an addition to 


The Nelson-Blanck Mfg. Co. 
Manufacture of spindle 


its plant at Detroit, Mich., for the 
drill heads. 

We are advised that the Vanguard Mfg. Co., 
manufacturer of auto accessories are in the 
presses and hammers. Noted Oct. 28. 

We have been advised that the contract has been awarded 
for the construction of a factory at Howell, Mich., for the 
Howell General Electric Motors Co. Large engine and turret 
lathes and milling machines will be installed. Noted Oct. 28. 

The Auto Wheel Co., Lansing, Mich., is constructing an 
addition to its hub house. The estimated cost is $20,000. 


Detroit, Mich., 
market for 


The Nova Engine Co. will soon start work on the con- 
struction of a factory at Lansing, Mich. Estimated cost, 
$5 000. 

P. J. Connell Co. will build a drop-forging plant at Muske- 
gon, Mich. J. W. Hubbell is interested. 

The Continental Motor Mfg. Co. is constructing a drop- 
forge plant at Muskegon, Mich. 

The Blackmer Rotary Pump Co. contemplates the con- 


Petoskey, Mich 
contract for the 


struction of an addition to the plant at 
The Welch Mfe. Co. has awarded the 
struction of a foundry at Sparta, Mich. 
The Sturgis Steel Go-Cart Co. has awarded the contract for 


con- 


the construction of a two-story, 61x85-ft. factory at Sturgis, 
Mich. 

The American Car and Foundry Co. will construct an addi- 
tion to its plant os 2535 South Wood St., Chicago, Ill. Esti- 


mated cost, $2,500. 

The contract has been awarded for the 
one-story, 50x125-ft. foundry at Chicago, IIL, for the 
& Cumfer Mfc. Co. 

Gustave Kruger plans to construct a garage at 6321 Broad- 
way, Chicago, Ill. G. A. Dippell, 7028 Ridge St., Chicago, is 
Arch. Estimated cost, $17,500. 

Bids are being received for the 
Chicago, Ill, for the McDonald Machine Co., 
can-making machinery. 


construction of a 
Guyton 


construction of a plant at 
manufacturer of 


six- 


Work will soon be started on the construction of a 
story addition to the plant of the Stewart-Warner Speedom- 
eter Corporation, Chicago, Il. Estimated cost, $250,000. 


Noted Oct. 28. 
The Union Stock Yards has awarded the contract for the 


construction of a three-story garage at Chicago, Il Noted 
July 
The Western Foundry Co., 3634 South Kedzie Ave., Chi- 


eago. Ill, will construct a one-story addition. Estimated cost, 
$5,000. 

The Aluminum 
plant at East St. 
from clay deposits. 


equipping an addition to its 


Ore Co. is 
recovery of aluminum 


Louis, Ill, for the 


Cc. L. Aygarn will construct a plant at Morris, Ill, for the 
manufacture of an automatic grain dump. 
We have been advised that the Modern Iron Works, 


Quincy, Ill., is not improving its plant. Noted Sept. 23. 

The contract has been awarded for the construction of a 
machine shop at Springfield, Ill, for George H. Helmle. Esti- 
mated cost, $3,000. 

The Hartford Tire Pump Co. has had revised plans pre- 
pared for the construction of an addition to the plant at 
Hartford, Wis. 

The Bukolt Mfg. Co., manufacturer of high tire protectors, 
is constructing a factory at Stevens Point, Wis. Estimated 
cost, $5,000 

The Claus Gas Cock Co. contemplates the con- 
100x145-ft. factory at West Allis, 
$15,000. 


Automatic 


struction of a one-story, 
Wis. 


Estimated cost, 
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WEST OF THE MISSISSIPPI 


The Clemens Auto Co. has awarded the contract for the 
construction of a four-story garage and display rooms at 
Des Moines, Iowa. Estimated cost, $40,000. Noted Aug. 19. 

The Nevada Truck and Tractor Co. will establish a plant 
at Nevada, Iowa. 

The Moyer Mfg. Co. contemplates the construction of an 
addition to machine shop and garage at Montevido, Minn. 

William F. Busch has awarded the contract for the con- 
struction of a one-story, 76x133-ft. garage at Red Wing, Minn. 
Estimated cost, $12,000. Noted Sept. 23. 

Plans are being prepared for the construction of a two- 
story garage at Rochester, Minn., for the Auto Cass Co. Esti- 
mated cost, $20,000. 

H. H. Sebree has acquired a site at Forsyth, Mont., and 
will construct a plant for the manufacture of an automatic 
water filter. 

The Ford Motor Co., St. Louis, Mo. has awarded the con- 
tract for the construction of a five-story, 144x150-ft. addi- 
tion to the assembling plant at Sarah St. and Forest Park 
Blvd. Estimated cost, $300,000. Noted Oct. 7. 

J. Johnsen will construct a three-story machine shop and 
garage at St. Louis, Mo. 


WESTERN STATES 
The Oregon Shore Line R.R. Co. contemplates the con- 
struction of > stall roundhouses at Nampa, Idaho. Esti- 
mated cost, », 000. 


F. C. Barnes will construct a one-story garage at 457 South 
Main St., Salt Lake City, Utah. Estimated cost, $10,000. 


_R. G. Purves plans the construction of a garage and ma- 
chine shop at Bremerton, Wash 


Harry Aldis contemplates the construction of a foundry at 
State St., Chehalis, Wash 

J. C. Gardner will construct a garage and machine shop at 
Rucker and Pacific Ave., Everett, Wash. Estimated cost, 
$10,000 


The J. M. Colman Estate will construct a garage and ma- 


chine shop at 401 East Pine St., Seattle, Wash. Estimated 
cost, $22,000. Webster & Ford, Lyon Bldg., Seattle, Arch. 


E. Fry contemplates the 50x100-ft. 


L. construction of a 
garage and machine shop at Condon, 


Ore. 
J. Oyen will construct a garage and machine shop at 354 
Wvyeant Ave., Portland, Ore. Estimated cost, $22,000. 


Gay Lombard has awarded the contract for the construc- 


tion of a garage and sales room at Portland, Ore. Estimated 
cost, $30,000. 
Fire, Oct. 26 destroyed the Dimick garage at Woodburn, 


Ore. Loss, $25,000. 
The California Corrugated Iron Works is doubling the ca- 


pacity of its plant at Fifth and Parker St., Berkeley, Calif. 
Estimated cost, $10,000. 
The Cochise Machine Co., 404 Aliso Ave., Los Angeles, 


Calif., contemplates the construction of a plant at Los Ange- 
les, for the manufacture of rock drills, piston and stopping 
machines and hand drills. 

Fire, Oct. 28 destroyed the plant of the United States Elec- 
tric Co., 461 East Third St., Los Angeles, Calif. Estimated 
cost, $75,000. 
plans the construction of 


San Francisco, Calif., 
San Francisco. Esti- 


FE. Murray, ) l 
on California St., 


a two-story garage 
mated cost, $20,000. 


CANADA 
The Canadian Vickers, Ltd., Montreal, Que., 
plant for the manufacture of aéroplanes. 


The Castings Co. of Canada, Valleyfield, Que., contemplates 
the establishment of forge, foundry and shell factory. 
organized for the purpose of con- 
Ont., for the manufacture of 
interested. 

Ont., is build- 
Noted Sept. 


will establish a 


is being 
Brockville, t r 
Storey, Brockville, is 


A company 
structing a plant at 
automobiles. T. L. 

The Galt Machine Screw Co., Front St., Galt, 
ing an addition to its plant. C. K. Janzen is Mer. 
2 and Oct. 28. 

The Chevrolet Motor Co., recently 
struct a plant at Oshawa, Ont. 


The Port Stanley Railway 
Ont., have awarded the contract for 
barns. Estimated cost, $27,000 

The O’Brien Munitions, Ltd., Renfrew, Ont., is constructing 
a smokeless powder plant at Renfrew Noted Nov. 4. 


The Sarnia Metal Products Co., Sarnia, Ont., 
machinery estimated to cost $37,000. Lloyd Lott 


Gooderham, Toronto, Ont., plans to build a 
Estimated cost, $30,000. 


will build a machine shop 
$25,000. 


incorporated, will con- 


Port Stanley, 
shops and car 


Commissioners, 
railway 


will install 
is Mer. 


George H. 
garage on University Ave. 


B. T. Bishop, 
on Granville St. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Fire, Oct. 30, destroyed the plant of the Pepperell Mfg. Co., 
manufacturer of cotton, Biddeford, Maine. Loss, $350,000. 


Press reports state that the Casco Tanning Co., Portland, 
Maine, plans to increase the capacity of its plant. 


Fire, Oct. 29, destroyed the oil cloth manufacturing plant 
of C. M. Bailey & Sons Co., Winthrop, Maine. Loss, $100,000. 


Vancouver, B. C., 
Estimated cost, 
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Manufacturing Rifle Cartridges--I 


By G. 





SYNOPSIS —Very little delatied information has 
been published on the actual working methods used 
in the manufacture of cartridges for the common 
army rifle. These are made by the millions, and 
few among even well-informed mechanics know how 
lhey are made so rapidly. This and succeeding 
articles take up the complete manufacture of rifle 
cartridges, showing the detailed operations, ma- 
Produc lion 


Tn 


the blanking. drawing and annealing 


chines used, tools, dies and fivlures. 
limes and limits are give n for each operation. 
this 


Ope rations are deseribe d. 


issue 





If it were not for the notable improvement in press 
work which has been attained during the last few years 
it would be almost impossible to meet the present demand 
for cartridges. The skill of the trained 


brought methods into use, however, which have increased 


mechanic has 


the production of such articles so that modern shops 











SMITH 


The shop shown in Fig. 1, which T am about to deseribx 


was built for the general manufacture of brass novel 
ties and drawn-metal shells of all sizes and for various 
uses, but in the last year or so it has been utilized entir 


the manufacture of cartridge cases. For this 


it is one of the best-equipped and arranged shops 


ly lor 
purpose 
I have ever seen, 

The shop is 400 ft. long by 200 ft. wide. At one end 
ire width of the shop and 
50 ft. Here 


the storage of cartridge-case metals in various formes, 


Is a stockroom the ent 


running 


extending into it a distance of are racks for 


hon, | 
i > . } 
ol meta 


strips, bins 


t] 


tional racks for storing storing 


in rolls and vertical racks for the storage of large 


There 


and a 


square 
stockman’s 
at B. This 
room. ‘The 


two traveling cranes which operate over the press room can 


sheets. also it his department a 


A 


stockroom opens Into each bay of 


Is 
s( 


11 dicated 
the 


desk bench with a \ 


press 


be run clear into the stockroom, and are very convenient 
Is. 


In the press room are a 12-ft. squaring shear ( 


in handling the large sheets and ro 


a roller 





























handle the largest orders with comparative ease. Shops splitting shear Y for shearing the sheets into long, nar 
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FIG. 1. SHOWING ARRANGEMENT OF MACHINES AND EQUIPMENT IN A CARTRIDGE-MAKING PLANT 
today are equipping with the most modern machines row strips and two 4-ft. shears. Trimming and spinnin; 


on the market, and first cost becomes a secondary con- 


maximum elliciency. 


sideration in the struggle toward 
Shops which overlook these cardinal points are fast be- 


o work thev were never meant to 


coming back numbers. have seen old, discarded ma- 


} 
‘0 


lathe 
and press work done on a planer, but such expedients 


chines rigged up 


do: I have seen work done on a drilling machin 


Li 
i 


are in line neither with efficiency nor progressiveness. 
shall not discuss sucli problems, for this article is to de- 


scribe the working methods used only in modern shops. 


*Copyright 1915, Hill Publishing Co 


lathes equipped with turret attachments are shown at / 


The long tank of sulphuric acid pickle F is provided for 
removihe scale irom certain classes ol annealed work. 
A work bench for press operators and die sinkers is show) 
it G It is provided with two vises and has drawers wh- 
derneath for pad King are tools, (nother set ol benches 


is 101 the repair men, tool Makers working on repair jobs 
The 


and the shop machinist. shop office is built of glass 


? 
t 


e center of} 


siding, is located nearly in 


the press room 


and vives a view of all parts of the shop, is will be ol 


served from the illustration. 
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The location of the annealing room was the subject 
of a great deal of discussion. This is a concrete room, 
furnished with skylights and arc lamps, and in the laying 
out of the press room it was felt by some of the engineers 
that this room should be nearer the presses, but as it 
is the source of a great deal of dust, smoke and dirt, we 
who had charge of the work felt that this room should be 








AND SLING FOR CASES 


TRUCK 


far enough away to eliminate the dust nuisance around the 
drawing presses and keep them free from dirt and 
erit, which in drawing brass is a source of grave harm. 
In this room are annealing furnaces ./, 12 ft. long and 4 ft. 
wide, with close-fitting doors at each end and a sheet-iron 
hood overhead connected with an exhaust fan. At each 
end of each furnace are water tanks, four in all, shown at 
K. The annealing is done by two men, the work be- 
ing fed in at one end and out and into the water at the 
other end, a man working at each end of each furnace. 
Two surface grinders for grinding dies, shown at L, were 
also placed in this room, for the purpose of confining the 
dust to one locality. A small gas furnace M is provided 
for tempering dies and punches. 

The space on each side of the annealing room is used 
for the storage of empty box trucks. An inspector’s 
bench is shown at the end. This is fully equipped with 
counting scales for keeping track of the output. 

At the other end of the room, in front of the stockroom 
door, are four double-acting, blanking and cupping presses, 
shown at O; next to them are four double-acting dial 
feed reducing presses 7’, and following these are four au- 
tomatic utility presses shown at Q@. At RP and S are two 
groups of automatic drawing and heading presses, each 
a group of four machines set facing each other, one 
operator running four presses. These machines perform 
the heading, indenting and tapering. 

Dies Kerr in A Concrete VAULT 

There is a platform scale 7 for weighing scrap, etc., 
and there are barrels, shown at U, for scrap metal, dirt, 
A 6-ft. cupboard, with locked 


oils, soaps, 


lloor sweepings and the like. 
doors, in which are kept lard and machine 
waste and material for drawing operations, is shown at V. 
A stairway W protected by railings leads to a vault, 
which is a concrete room under the press room. In this 
room are kept all dies not in use—to protect them from 
loss by fire, keep them in proper shape and free from dust 
and dirt. 
the shelves being numbered and the tiers lettered. A 
cross-index is kept in the office for all die numbers and 
their locations, each die being stamped with a drawing 
number by the tool makers who made it. The time 
clock, with its card rack, is shown at Y. Two circular 


These dies are arranged on shelves in tiers. 
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saws are used for sawing brass and copper, as seen at Y, 
and folding doors open up on the shipping and receiving 
platform on the railroad tracks, indicated at Z. 

In Fig. 2 is shown a box truck which is being fast 
adopted for ship transportation and for handling car- 
tridge-case work step by step. It is easily made, light and 
durable, and allows of much faster work by the machine 
operators. Incidentally it is also a good factor in the 
safety campaign, and does away with the necessity of 
looking here and there for boxes and barrels, which are 
generally full of nails or covered with wire and tin bind- 
ers. The sheet-iron pan system of transportation is out 
of the question for this class of work, as the production 
is very rapid, and a large quantity of these cases does not 
weigh very much. This box truck is made of 34-in. pine 
or other cheap lumber, with a 6-in. wheel at each corner, 
and one side being of removable boards allows the operator 
always to work from a full box. When necessity requires, 
these trucks can be picked up by the crane and stacked 
one above the other in tiers. 

For lifting box trucks, boxes of stock, scrap barrels 
and the like, the sling shown in Fig. 4 is used. This is an 
8-ft. steel cable having a loop spliced in each end, which 
carries a double-bent grapple made of %4-in. cold-rolled 
round stock. This sling is easily made, is strong and dur- 
able and can be used to pick up almost anything in a press 
room or cartridge shop. 

The drawn-metal shell of the rifle cartridge is known 
as the cartridge case. It is made of a specially rolled car- 
tridge brass. The case is the chief factor in making the 
cartridge. It is the longest in course of manufacture and 
receives many more operations than any other part of the 
loaded cartridge. 

Extensive experiments are being carried on just at 


present in drawing this case from either cold-rolled or 
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COMBINED BLANKING AND CUPPING DIES FOR 


DOUBLE-ACTING PRESS 


FIG, 3. 


deep-drawn steel in order to reduce its cost. The outcome 
of these experiments has not as yet been made public, but 
should they prove successful, cartridge manufacture in 
this country will undoubtedly be revolutionized. 

Aside from the blanking and cupping, there are five 
drawing operations necessary on a 0.90 Government full- 
patch rifle cartridge. To some it might appear as if there 
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were more operations than necessary, but the metal has to 
he worked so that there is no chance whatever for small 
cracks or unevenness which might impair the action of the 
rifle. The question has often been asked, “Cannot thes 
shells, drawn from a very soft brass, be drawn to their 
full length and size in one draw?” Yes, they can; but 
you would have so little stock left that the wails of the 
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Fig. 5 Fig. 6 Fig. 7 
FIGS. 5 TO 7. HANDY CARTRIDGE STANDS 


Stand used 
used at 


Fig. 6 
table 


holding rolled stock 
Fig. 7—Wheel 


5—Stand for 
strip stock 


Fig 
for boxes of 


press 


each 


case would be so thin as to render it valueless for its pur 
Again, the question has been asked, “Why are car 
Of course the chief 


pose, 
tridge cases always made of brass ?” 
reason is the immunity of this metal from rust, which 
30 quickly attacks and destroys steel: but the ease with 
which brass is worked, its coefficient of expansion and 
contraction, its malleability and the grain of the metal 
are all factors which are considered in the selection of a 
metal for cartridge cases. 

The method of finding the size of the blank which is 
used in one-draw shells cannot be applied to cartridge 
cases, or in fact to any shells that have two or more 
successive draws. In cases of this kind the size of the 
blank must be determined by experiment or by other 
people’s experiences. 

Simple standards are provided for holding cartridge 
stock previous to the blanking and cupping operation. 
The Standard shown in Fig. 5 is for holding rolled stock. 
It is made of oak or other hard wood. The stand shown 
in Fig. 6 is used for boxes of strip stock. This is com 
posed of a circular cast-iron base having a pipe screwed 
into it, into which runs an adjustable standard bracket 
One end of the long the strip 
stock is placed on this stand, while the other end is 
placed on the operator’s work table in line with the die, 


narrow box containing 


making a very convenient arrangement. 

Each press is equipped with a wheel table as shown 
in Fig. 7. These tables have cast-iron top and bottom 
shelves, with 2-in. rims that keep all oils from dripping 
and prevent tools sliding off. The supports are made 
of 1-in. iron pipe. The tables are all painted black 
and are very much neater and cleaner than the old wooden 
shop stands. 

As shown in operation sheet 1, the first operation in 
making rifle cartridges is to blank and cup. Cartridge 
stock comes in rolls, each roll being from 200 to 225 ft. 
For the cartridge here described 
cartridge used, this 
in thickness., The blanks are 14%, in. 
for 


long and 254 in. wide. 
No. 12-gage 
0.080 or 0.081 in. 
in diameter, 14 in. allowed 
blanks in the strip of stock and YQ in, for scrap on each 


brass is being about 


being scrap between 
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side of the strip. The operation of blanking and « upping 


is done two, four, six and eight at once with double-a 


tion cam drawing presses, the number being dependent 
on the size of the « uy. The die used for this operation ts 
shown in Fig. 3, with the stripper plate removed to afford 
a better view of its action. A cast-iron plate A is provided 
with bolt holes to fasten it to the blank holder of the 
press. Into this plate are set the steel bushings B, which 


constitute the punches for blanking. Through these slide 
the punches (, which draw the cup and which are screwed 


into the center ram of the press at 1), 


The cast-iron die plate FE has bolt holes by which to 
fasten it to the bed of the press The tool steel die plate fk 
is set into this cast-iron plate, being shrunk in and held 


by a shoulder. The cutting edge G is where the 


piece is 
blanked, and A is where it is held while being drawn 
over the radius //, which must at all times be kept smoot! 
and free from scratches. 

Two small dogs, turned up on a lathe, ar 
inserted at ./. 


cup off the drawing punch after the 


strippel 


These are for the purpose ol pulling thy 


draw done and 


the punch makes its upward stroke These stripper dogs 


work on springs whi hare held in place by bling screw 


the latter being made and inserted before the tool-steel dis 
is put into the cast-iron plat 
The operation of these dies in a double-action cam 
draw press is as follows: The blank holder of the press, 
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FIG. & PRODUCTION COUNTER ON CARTRIDGE PRESS 


equipped with dies, makes the down 
and holding it at A’ until 


with the draw punches (, 


with the plate A, 
stroke first, blanking the piece 
the center ram of the 
descends and pushes the blank through the cupping die 


press, 


This is a sec tional view and will be readily understood I 


those familiar with press work. The stripper is put on 


in the same fashion as any die which blanks from the 
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strip. The die shown is equipped to make two cuts at 
one stroke, but the four-, six- and eight-cut dies are of 


the same general design and operate similarly. All the 
smaller cases are blanked and cut six and eight at a 
time. The 0.90 Government case which we are describing, 
however, is blanked and cut four at a time. 

A double-acting press such as is used for this operation 
is shown in Fig. 11. Four of these presses are shown at O 
in the layout of the press room in Fig. 1. These four 
machines will ordinarily produce 1,000,000 cases per day 
of 10 hr. This is actual working production, not theory, 
as these figures come from personal observation and ex- 
perience. Some press operators have made even better 
records. In some shops there are presses which do not 
stand idle more than 30 min. all told in a day of 10 hr. 
This seems remarkable, but it can easily be proved by a 
visit to some of the larger cartridge shops that have at- 
tained a maximum production and are using the best 
equipment. 

To keep track of the production of cartridge presses, 


counters such as shown in Fig. 8 are used. They are fast- 





FORM OF CARTRIDGE- 
ANNEALING PAN 


FIG. 10 


OIL STRAINER 
CAN 


FIG. 9 


ened to the head of the presses to keep them away from 
the oil drip and out of the way of the operator. 

It will be noticed from the operation sheets that the 
limits for the various operations become finer and finer 
as the work proceeds. An allowance on the first opera- 
tion of ++ yyy on the last draw. The 
cup here described is being used for several different- 
caliber cartridge cases. Some 14 or 15 different 
tridges, in fact, can be drawn from the one cup, as the 


ia a 
become 1000 


car- 


subsequent draws bring it to the proper size. 

In inspecting the first five operations, standard Brown 
Ten 
per cent. of the production is inspected ; in other words, 
one case in every ten throughout the run. <A rigid gage 
is used for inspecting the sixth operation, and is shown 


& Sharpe ten-thousandths micrometers are used. 


in the corresponding operation sheet. 

There have been enormous strides in the production of 
these cups during the last six months, but there still is 
a large field for improvement. 1 recently saw some of 
these presses equipped with an automatic feed and scrap 
roll, the stock being fed from the back of the press and the 
scrap rolled up at the front. They were running at 110 
r.p.m., and one operator took care of four presses which 
blanked, cupped and drew three times. The details of 
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these machines will be described in connection with the 
heading and indenting operations. 

There is another type of press on the market which will 
greatly increase the production of the double-action cam 
press. It is known as the double-action three-crank press 
and has a finger-gage attachment for feeding from the 
strip or a stagger-feed gage and table equipped with 
circular scrap cutters. These presses run at 130 strokes 
per minute, will blank and cup four cases at once, will 
draw and push through up to 1 in. deep and 1 in. diame- 
ter. The production of these presses will be about 300,- 
000 pieces per day of 10 hr. A press of this kind, equipped 
with stagger-feed gage, blanks from the sheet without 


previously shearing the stock into strips. The accurate 

















HEAVY BLISS BLANKING AND CUPPING PRESS 


Roll for strips 


FIG. 11. 


feeds are provided feeding 


feeding of the sheet uses the stock to its fullest 
extent, and the scrap is automatically sheared from the 
sheet, thus giving the operator solid material to handle 
The tools used on this machine are the same 


ZIVZAL 


at all times. 
as the punches and dies shown at Fig. 3. 

In shops where the presses are equipped with com- 
pressed-air pipes it is very good policy to have a small 
current of air blowing on the die on this class of work 
to keep it free from small chips, dirt from the stock and 
the like. I have dwelt rather long perhaps on this first 
blanking and cupping, but it is right here on this opera- 
tion—which is not so very important as to accuracy 
that the manufacturer of cartridge cases can take time by 
the forelock and secure an enormously high production 
rate. 

There is quite a variety of lubricants in use for this 
operation, but I have found that for all practical pur- 
poses good clean lard oil is as cheap and effective as any. 
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One very important factor is clean oil. Some shops use 
the lard and cutting oils from the screw machines for the 
press work. This oil works fairly good on cutting, blank- 
ing or shearing operations, but for drawing it is very 
poor practice and should be stopped as soon as discov- 
ered, as this kind of oil is filled with tiny particles of 
steel which will cling to the drawing dies and collect 
more, and the work through 
scratching the side of the shell. 


will do great harm to 

Scratches on the shell caused by roughness on the ra- 
dius of the drawing die from long use, too little oil on 
the work or steel chips, dirt, etc., in the oil are harmful 


and the cause of much spoiled work. When the drawing 




















FRICTION DIAL PRESS FOR CARTRIDGE- 
REDRAWING OPERATIONS 


BLISS 


FIG. 12 


die turns out this kind of work, the radius should be 
stoned off with a fine stone and polished with the finest 
emery or crocus cloth and the die washed out with gaso- 
line or blown out well with compressed air so that no 
small bits of the stone are left in it. This is generally 
looked after by the operator. 

To do the best work, care and attention must at all 
The shells 
must be examined frequently to prevent long runs of 
bad work, and the oil or other lubricant used must be 


times be given to the machine and the die. 
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kept free from dirt or sediment. ‘The inspector generally 
walks around among the presses and watches the work be 
tween each operation, and also keeps an eye on the anneal 
ing. 

Another lubricant which I have used quite extensively 
on brass shells is composed of one part of common hard 
soap dissolved in one part of hot water, to which is added 
This is a 


lubricant, and an effective one, the only objection being 


one part of lard oil. very common drawing 
that the alkali in the soap is apt to corrode the cases if 
they stand very long between operations or waiting to b 
annealed. There are on the market numerous other patent 
lubricants for shell drawing, many of them fairly good, 
but all more or less expensive. I have always found that 
for brass shells good clean lard oil or “soap” water and 
oil emulsion have survived every test. 

lard oil, draw 


The uppet 


A can which is being used for straining 
ing emulsions and the like is shown in Fig. 9. 
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iC) ‘*e Quadruple Blanking and Cupping 


Dies and Punches 











Scrap St 5 Punching Cupping 
OPERATION 1 BLANK AND CUP 
Machine Used—Double-action cam drawing press, running 


110 strokes per min 10-hp. motor required 20 tons 


pressure required 


Special Fixtures and Tools—Quadruple combined punching 
and cupping punch and di« 
7 
Gages, Micrometer—Limits, + in 
1,000 
Production—One press and one operator, 250,000 pieces pet 


day of 10 hr (94 per cent. efficiency.) 


Note—Clean lard oil lubrication The life of the dies is from 
2,500,000 to 3,000,000 cups with from 12 to 15 grindings 
Annealing follows this operation 

Reference—See Fig. 11 for type of press used 


part is a removable section, having a piece of No. 100 brass 
This fits the 


lower section, which will hold several gallons of oil and 


screening soldered near the bottom. into 
which is provided with iron handles for carrving. 
Annealing takes place between the cupping and the first 
draw and between each operation to follow, until the case 
length. 
cartridge cases, espe ially between the last two or three 


has been drawn to its final The annealing of 
draws, is an operation that should be done by experienced 
help and which must be done carefully if it is to be sue- 
cessful, as the thin walls of the case require very little 
heat. after 
a certain degree of heat is 


fifty degrees Centigrade is considered a good heat for an 


They will melt or warp badly in 20 see. 


reached. Six hundred and 


nealing brass cases, but I have used an original system 
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OPERATION 2. FIRST DRAW 
Machine Used—Automatic dial feed, two-tool redrawing 
press, running 100 strokes per min. 5-hp. required 
S$ tons pressure required 
Special Fixtures and Tools—Duplex redrawing dies and 
punches 
; 4 
Gages, Micrometer—Limits, in.; 0.652 to 0.660 in. 
1.000 
Production—One operator running two presses, 200,000 pieces 
per day of 10 hr. (83 per cent. efliciency). 
Note Lard oil or soap water and oil emulsion for lubricant. 


from 1,000,000 to 1,500,000 


Total life of the dies 
Annealing 


pieces 


follows this operation 





























Reference—See Fig. 12 for type of press uscd 
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OPERATION 3. SECOND DRAW 
Machine Used—Automatic dial feed, two-tool redrawing 
press (same as in operation 2). Speed, 100 r.p.m. 5-hp 
motor required. 7 tons’ pressure required. 
Spectal Fixtures and Tools—Duplex redrawing dies and 
punches 
Gages, Micrometer Limits, in.; 0.622 to 0.628 it 


1.000 
running 
(83 per cent. efficiency) 
and oil 
the 


Production- operator 200.000 
per day of 10 hr. 
Note—Lard oil or 


lubrication. 


cone two presses, pleces 


soap water emulsion used for 


Total life of dies, from 1,500 000 to 

















2,000,000 pieces. Annealing follows this operation 
Reference—See Fig. 12 for type of press used 
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OPERATION 4. THIRD DRAW 
Used—Automatic dial feed 
press (same as in operations 2 and 3). 


redrawing 
100 r.p.m 


Machine two-tool 


Speed 


5-hp. motor required. 5 tons’ pressure required 
Special Fixtures and Tools—Duplex redrawing dies and 
punches 
2% 
Gages, Micrometer—Limits + - in.; 0.560 to 0.565 in. 
1,000 
Production—One operator running two presses, 200,000 pieces 
per day of 10 hr. (83 per cent. efficiency). 


Note—Lard oil or soap water and oil emulsion used for lubri- 
cation. Total life of dies usually 2,000,000 pieces. An- 
nealing follows this operation. 

See Fig. 12 for type 


Reference of press used 





MACHINIST Vol. 43, No. 21 

in dealing with large brass shells the walls of which were 
0.015 in. thick, and I have since used this same scheme 
very successfully in connection with cartridge cases. | 
bring the furnace to a good bright-yellow heat, say, about 
1,000 deg. C., then shut off all fuel and air, and then, 
having placed the cases to be annealed in shallow sheet- 
iron pans, I fill the furnace with the pans of work. As 
no higher degree of heat can be reached, and the tempera- 
ture of the furnace is gradually diminishing, the work is 
never burned or damaged if the proper care is taken. 
10. ‘They are 
handles riveted 


The annealing pans are shown in Fig. 
made from 0.092-in. sheet iron and have 
on each end, which are provided with elongated holes. 
These pans are removed from the fire by a 5-in. iron bar 
having a hook, which is inserted in the pan handle. 
An iron track is placed between the furnace and the water 
tank and the annealing pan is slid down this track to 
the top of the tank. Over the top of the tank is a strip 
































OPERATION 5. 

Machine Used—Same 

Special Fixtures 
punches. 


FOURTH DRAW 
operation. 
redrawing 


as for 
and Tools—Duplex 


previous 


and 


dies 


1% 

Gages, Micrometer—Limits, + — 
1,000 

Production—One operator running two presses, 

per day of 10 hr. (83 per cent. efficiency). 

Note—Lard oil or soap water and oil emulsion used for lubri- 


in.; 0.498 to 0.502 in 





200,000 pieces 


cation. Total life of dies should be 2,000,000 pieces 
Annealing follows this operation. 


Reference—See Fig. 12 for type of press used. 





of 14-m. mesh-iron netting, which permits the cases to 
drop into the water and keeps the annealing pans out 
of it. 

I take the work from the furnace at a dull red and let it 
Of there are times 
when the cases are badly needed and must be cooled faster, 
and at such times I water. I 
never plunge red-hot brass cases with thin walls into a 
The sudden shock to the 
metal warps or cracks the sides of the case and many are 
lost in this way. 


cool by itself if possible. course 


immerse them in warm 


cold-running or chilled water. 


There is a process of automatic gas-flame annealing that 
is not so rapid or economical as that just described: but 
this process must be used in annealing for the tapering 
operations, and I shall go into it more fully then. 

The case is now ready for the first drawing operation, 
which may be done on two or three different styles of 
They are all of the automatic dial-feed type, 
however, some drawing one case at a time, while others 
draw two or three at a stroke. The cases are placed on 
friction or ratchet dials, from which they are carried by 


presses. 
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an automatic device, which admits one or two, as the 
case may be, at a time on to the punch. In some shops, 
redrawing is done on toggle-action draw presses—foui 
cases at a time; but the production is not as rapid, as 
each case must be placed in the die by the operator, while 
with the friction or dial feed, one operator can attend to 
two or three machines. 

In all of the drawing operations the bottom of the case 
remains at about its original size in thickness, or at the 
most becomes but very little reduced. Scratches must be 
watched for at all times on the sides of the cases, and 
the radius of the drawing die must always be kept smooth 
and in good condition if good work is to be expected. 

In the second draw the speed of the press can be in- 
creased 10 per cent.—that is, to 110 r.p.m.; but generally 
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OPERATION 6. FIFTH (LAST) DRAW 
Machine Used—Automatic dial feed, two-tool redrawing 
presses (same as in preceding redrawing operations) 
5-hp. motor required. 5 tons’ pressure required 
Special Fixtures and Tools-——-Duplex redrawing dies and 
punches. 
1 
Gages, Micrometer Limits, + in. 
1.000 
Production—One operator running two presses, 200,000 pieces 
per day of 10 hr. (83 per cent. efficiency). 
Note—Lard oil or soap water and oil emulsion used for lubri- 
cation. Total life of dies should be 2,000,000 pieces 


Reference—See Fig. 12 for type of press used 


this draw is done on the same machine as the first draw. 
All the redrawing operations are somewhat similar, each 
one carrying the case a little farther toward completion 
and each successive one needing to be watched a little 
more carefully for errors in size and scratches. 

After the case has passed through all of the drawing 
operations it is given a shop inspection, and all bad work 
is taken out before going any farther. Should the shop 


be working under Government specifications, the cases are 
also at this time inspected by the Government inspectors. 
As a matter of shop economy, the rejected cases should 
be again inspected at the inspector’s leisure and all work 
set aside that may be saved by redrawing. There are 
some who claim that this is false economy and that such 
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work should be scrapped and sent at once to the melting 
pot to be made into new sheets, but I have not found it so, 
as there are times when the shop inspector has consider 
able time to spare, and at such times he can look over this 
work, much of it can be saved, and having had one or more 
operations performed upon it, the saving resulting cannot 
be called false economy. 

To some not familiar with the best conditions it may 
seem as if I had put production speeds high on this work ; 
but I have not, as can be proved by a visit to a modern 
cartridge shop. In fact, some of these production records 
are not above a normal run of the machine. All the fig 
ures that I have given, it must be remembered, represent 
the output under the best conditions and with the best 
available equipment, not with machinery that has been 
remodeled to save the expenditure of new shop equipment. 


~~ 


A Recessing Attachment 
By ALBert 8S. Burritp 


The illustration Fig. 1 shows a fixture which was de 
signed to make the recess in the rear of the part Fig. 2 
after the smaller hole had been finished to size. 

This piece was machined on a Potter & Johnston auto 
matic, after the outer surfaces and hole had been ma 
chined. The problem was to counterbore the rear of the 
hole. This necessitated a dwell of the boring tool on its 
forward travel, and the bringing of the boring tool for- 
ward with the cross-slide cam on the machine into the 
cut, which was 0.076 in. deep, then allowing the tool to 
proceed forward with the eut. 

The arm B, Fig. 1, is located in the fourth turret hole. 
The arm C is pivoted at its lower end to a boss on the 
fixture base and the upper end with the pin /) swinging 
through an are. The inward position is at an equal dis- 
tance from a vertical line through the pivoting point. 

The cam-slots in the plate # are shown with F in part 
section ALY. 

The plate F has a cam cut in its upper part, in which 
operates the roll #7, which revolves on the pin J. The 
angle of this slot connecting the two half circles is 45 deg. 
The slide A carries the boring bar. On the plate / are 
two rolls 1, which revolve on studs driven and pinned into 
place. The motion given to F through the arm € 1s con- 
trolled by the cam-slots in #, and the angular portion of 
these cam-slots is 45 deg. It is seen that as the plate IF 
is carried to the left by the arm C it moves the slide A 
through the roll // at an equal speed until the rolls 1 
reach the angular drop in the cam-slots in 2. When the 
plate moves over the roll // it produces no motion forward 
or backward to the boring tool. thus causing the dwell. 
while the turret continues to advance. This dwell occurs 
when the tool is the required distance from the outer end 
of the work and is of sufficient duration to allow the cross- 
slide of the machine to bring the whole fixture forward, 
earrving the boring tool into the cut at a feed of approx!- 
mately 0.002 in. per revolution, When the proper depth 
is reached the cross-slide ceases its movement forward 
and at the same time the limit of the dwell is reached, 
the rolls ZL having reached the lower horizontal section of 
the cam-slots. 

The slowest feed of the turret per revolution of work 
is 0.0068 in., and this is too great for the rather heavy) 
eut. The feed is reduced proportionately by the fixture, 
so that a feed is given to the boring tool of 0.0024 In. per 


ee 
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revolution at the beginning of the cut and increased to 
0.0003 in. per revolution at the end of the cut, the change 
heing obtained by the arm A swinging through the are. 
The pin M was necessary to prevent the dog N from 
unlocking from the pin D when the arm was at its ex- 
treme position to the left. 

A fine adjustment of the boring tool forward and 
backward is obtained by the bevel-pointed setscrews shown 
section YY and the 
The adjustment for obtaining the correct diameter 
of the hole is secured by the screws shown in section ZZ 


in locked by the collar screws on 


arm. 
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continues the fast movement until the beginning of the 
dwell, when the slow-feed dogs on the machine bring 
the slow feed into action. 

The cross-slide cam then brings the cross-slide and fix- 
ture forward and the tool enters the cut at the feed pre- 
viously mentioned. When the proper depth is reached the 
boring tool continues forward as described. 

At the finish of the cut the cross-slide moves the fixture 
back to the position taken when the tool enters the cut and 
immediately the fast-feed dogs start the turret on its fast 
return and it is indexed to its starting position for the 
































Section Y-Y 
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Section X-X 
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FIG.2 


DETAILS OF FIXTURE FOR RECESSING 


and the tool is locked to the slide the fillister-head 


screws O, 


by 


The boring tool is made as a cutter with a spline at the 
rear and is locked to the boring bar by the long screw 
-hown. This screw at the same time pulls the tapered 
bushing P into the tapered end of the boring bar, thus 
expanding it and locking the bar solid. The dog has a 
vertical movement on the dovetailed end of the arm B. 
As the dog grips the pin )) the arm ( proceeds to move 
through its are, thus raising the dog vertically. Its lower 
end YQ then comes over the face of the dovetail and locks 
the lower jaw around the pin. 

The turret 
advances under fast feed and the dog grips the pin D and 


The operation of the fixture is as follows: 


WORK 


ON AUTOMATIC CHUCKING MACHINE 


The cross-slide and fixture are then backed 
to the rear of the macliine, out of the way of the turning 


next piece, 


tools. 

Casting Iron Pipe—What is thought to be the first success- 
ful machine casting of cast-iron pipe by the 
resentative of the “American Machinist” is Sao Paulo, 
A cast-iron mold is revolved at 800 revolutions a minute in a 
horizontal position. A long trough of melted iron is then 
inserted into the small end of the mold and when completels 


is reported rep- 


Brazil 


inside is revolved so as to empty the melted iron from the 
trough into the fast revolving mold. Centrifugal force 
spreads the iron around the interior of the mold, which is 


water-cooled, and this motion “packs” the iron densely so as 
to prevent the formation of air bubbles. The complete cycle 
of operations requires 5 min. The fracture shows a very 
fine-grained casting, the strength of which on test is claimed 
to be four or five times as great as pipe cast in the usual way. 
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SY NOPSIS—In this article the foundation of the 
Tests are 
for leveling the bed. for setting the zero point of 


small-shop planer Ls de N( ribed. 


quiver 
the saddle swivel and for the ace uracy Of crossrat 
A reason ts given for the difficulties sometimes met 


wm speeding up old planers. 





two classes—those that 
It 
to buy a planer that has no legs, because then you can 
use judgment in placing the points of support under t 
Is. For 
legged animals are given by nature an overhang at each 
lathes, 
the supports are almost invariably attached to the 


Planers may be divided into 


have legs and those that have not. is an advantag 


he 


hed and keep these away from the extreme en uN 


end, unlike four-legged planers and on which 


Poul 
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e Small-Shop Planer--II 


VAN DEVENTER 
curately sized cylindrical plugs like those at A, Fig. 2, 
the test bar B and the ecision level. Planers, having 
end legs, are leveled crosswise only, except at one end, 
The legless breed are leveled both Ways, as shown mn 
Figs. 2 and 3, proceeding as indicated by the dotted lines 
n Fig. 4, working to both ends from the center. 

The absence of a precision level does not need to keep 
the small-shop man from leveling his planer bed. <A few 
vallons of kerosene oil and some odd lengths of pony 
will do nearly as well. The vees are dammed at each 
end as shown at Fig. 5 and connected together with a pipe 
at one end to maintain the level, \ surface gave on a 
block whieh fits the vees is moved along and carried from 
one side to the other, the wedges being adjusted until the 
liquid surface is at the same distance rom the gage point 


at all plac Cs, 


corners, . Capillary attraction makes the liquid surtace rise to 
The majority of shop owners do not balk at giving meet the need een under the magnifving glass. Thi 
the planer a concrete foundation, but unfortunately make occurs when the needle point is about two-thousandth 
ol an ine above the surface, 
a a <—- and ¢ fact can be used a 
—_ > : > > i guide in leveling, 
——< be Very frequently even new 
_ me - <> planers refuse to plane square 
2. & on the down feed when th 
<—> saddle swivel scale is set at 
) 6 ero. When a real planer hand 
. tackles a new machine his first 
act, after oiling it up, is to 
ind its errors, and he goes al 
ter a ew ero line for the 
saddle scale as shown in Fig 
b sin an accurate square 
—_ —_— P 
=> . << und a test indicator held in 
- => > " " ‘ % the toolblock. It is deplorable 
‘ — > 
=> > — < that machines should be sent 
C out in such condition, and pos 
\ . sibly more so that the planet 
FIG. 1. PLANER WEDGES AND THEIR CORRECT SETTING and when he tackles his new 
job can depend for the accur- 
the mixture of sand, stone and cement and forget the acy of this point neither on the tool builder nor on the 
most important element—brains. They think it. suffi management of the shop. 
clent to make a good level foundation, wedge the bed un Considering the backlas! the elevating screw gears, 
til the platen shows level and then grout in solid under — lost motion in the elevating its. wear on the threads 
the edges. Here are two mistakes: A level platen does of the screws, the short bearing that the crossrail ha 
not always Inean level Vees, and vees will wear low in Th lousInNYSs and the we ht of the erossrail itself 
the center, the result being hollow work. The cente: t is a wonder that any planer can plane square with 
of a planer bed should be set one or two-thousandths the table after the crossrail has once been moved, Thi 
higher than the ends. rail alignment is maintained principally by the elevat 
The best planer foundations are provided with cast ine serews, and a common practice is to take out any 
iron wedge blocks like those shown at A, Fig. 1. These backlash by lowering the rail a bit farther than ne 
are set into pockets in the conerete foundation and are essary and then raising it. When the elevating screws 
spaced as shown at B and (, for large and small planers are kept free from grit, well oiled and are accurate to 


of the legless type. These pockets are carried out from 
the machine to admit the wrench and have cover plates 
as shown at D. A planer mounted in this way may | 
leveled in an hour or two and kept in shape to turn out 
Al work. 

After the adjustable wedges are set it is not difficult 
to level a planer bed. 


" 


The necessary tools are two a 


Kor 
close work it is best to test each rail setting with an in 
Fig. 3 
The thing that wears out most quickly about a planer 
the its belts 
eet cantankerous. The ts 


bulk, oe neral laziness and thy a breath 


begin with, this practice will do for ordinary work. 


dicator and test bar shown In 


is patience of operator when the driving 


the 
fact that 


machine, due to 
if 


rest ol 


t? kes 
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ing spell at the end of every stroke, seems to render 
it more or less invulnerable against common diseases that 
attack smaller When you buy a 


planer you buy it for a long while, especially if it is 
Lathes are given by shop appraisers an aver- 


and frailer machines. 


ala rge one. 





BAR 


TEST 


FIG, 2. CROSS LEVELING WITH PLUGS AND 
age life of ten years, whereas a planer, if it is a large 
one, is allowed twenty-five years. 

One can easily get apparatus with which to measure 
the accuracy of round work, but most shops are rather 
short on means to measure the flatness of work after it 
comes from the planer. Possibly if lathes were allowed 


to operate as long as they produced work which was as 


FIG. 3 LEVELING THE PLANER LONGITUDINALLY 


nearly round as some planer work is nearly flat, their 
claim on existence might also be considerably lengthened. 

In spite of this, when carefully cared for and prop- 
erly operated the planer is the basis of the accuracy of 
all other machine tools. Upon it is produced the final 
shape of nearly all flat sliding surfaces, which, while they 
may be further smoothed up and rectified by hand scrap- 


== a) 
= a : sey = 
—<— xbE 
=9---=— . = —— 
- — a a < 
— On, aes > > 
We A Sonn” 
| XX Kn \o— ] 
A | 
FIG, 4. SEQUENCE OF LEVELING OPERATIONS ON 


PLANER 


ing or grinding, must owe their initial and a great part 
of the final measure of accuracy to the planer. 

The fact that planers have a reputation for long life 
One is likely to 
regard the planer as a heavy chunk of metal capable of 


leads to some hard usage and abuse. 


standing most anything, while in reality an accurate 


planer is a delicate machine. There would be a much 
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heavier mortality rate among human beings if they wore 
their vital organs outside of their ribs, in as exposed a 
position as are the planer vees. 

It is a rare thing to find vees that have been used 
for any length of time that are not scratched, or more 
likely corrugated with deep gouges and crevices. If a 
planer table looked as bad as that at the end of its 
first year the shop owner would make a noise like a 
question mark and somebody would get “his” for abusing 
an expensive machine. . As long as this damage is done 


in the vees, where it is much more harmful, no ques- 
tions are asked. 

One disadvantage about having in a shop such a long- 
lived machine as a planer is that it gets old-fashioned 


before you feel willing to discard it. Planers designed 
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FIG LIQUID LEVEL FOR SETTING UP PLANER BED 
and sold five years before the advent of high-speed steel 
are still in their prime, so to speak, and have five or 
them. These 
hale and hearty old boys are slow movers, being geared to 
run between 15 and 20 ft. per min. on the cutting stroke. 
Nowadays planers are made to run between 40 and 60 ft. 


six years more of useful work ahead of 


on the cutting stroke, and while it remains to be seen 
whether their lease of life would be as long as that of 
their predecessors, it is a sure thing that they are doing 
business at a much faster clip, which is really a matter 
of much more importance. 

Respeeding an old planer is not an easy proposition. 
There are two things that you buck up against in in- 
ducing one of these old fellows to try and get a gait on. 
One of these obstacles is the inertia of the moving parts, 
and the other is belt troubles. 
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It is a quite common idea that the great amount ol 
power required to reverse a planer is due to the weight 
of its heavy table. Speed is what counts with the inertia 
of planer parts as well as with a bullet, and I for on 
would much prefer to stop a trolley car by standing on 
the track than to get into th 
tle sharp-pointed quarter-inch high power rifle bullets, 
notwithstanding that the car weighs over 100,000 times as 


"Wh 
rhe 


makes it i 
CS aw: 


path of one of those lit 


much as the bullet. 
thing that 
hard to reverse a planer 
is the the 
driving overhead 





inertia of 
and 
pulleys, which have to 
dead i 
stop and then reversed 


be brought to a 


- 
within such a short pe- 
riod of time. Some 2 
mathematical genius RE “> , 
has figured out that it 


takes from elght to 





twelve times as much , 
energ\ to bring these 
rotating parts to a stop ; 
and reverse them = as oD L 
it does to reverse the ‘ Bs, Mod 
elk’ “yti° 15 
aner table. The same ; 
mathematical man has : 4 ff 
figured out that during ss 
the course of a busy day = F!G. 6. TESTING THE SADDLE 


a pair of planer belts scare ceieuaman 
slips an average of 5 miles. I do not doubt this a bit, hay 
ing known planers with such belt-slipping tendencies that 
could they have been applied to the transportation of the 
planer itself would have moved one of them from New 
York to San Francisco in record time! When you sens 


the odor of something burning near a respeeded planer, 


investigate before you pull the firebox. Scorched belts 
| 
| 
Te 


FIG. 7. TESTING ALIGNMENT ON PLANER CROSSRAIL 


which have been heated to the burning point by the fri 
tion of slipping, are probably responsible. 

Planer belts should be endless, as the constant shifting 
from tight to loose pulleys is destructive to all forms of 
laced joints. 

Double belting is best, because it will not stretch as 
quickly as single belting, and therefore requires less cut 
ting. Don’t cuss the planer for being hard on_ belts, 
for it is the nature of the beast, and none of them are not. 
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Rather accept this as a necessity and go over thi belts 


} 


a week, cutting them and making giued joints where 


once 


hecessary, 


encounter these troubl . 
Belts 


squeak once ina while, but did not often burn, 


The old-style planers did not 


because they did not run fast enough. might 


and there 


Was ho hecessity or making countershafts and driving 


pulleys of aluminum to lessen their inertia, It is when 


you come to urge upon these old-fashioned designs the 
necessity of running at modern speeds that planer 
troubles Deo. That Is WhYV one shop owner who speeded 


up the drive in the planer «ce partment, although he 
the 


complaints from 


hiatl 
tained 


Sil Tlie piece Prices work, received 


wands that they unable 


Modern 


bles, and at 


iis planer wer 


to earn as much as formerly. planers are geared 


to take care of these tro 


propel cutting speeds 


and return speeds, without making much fuss about it 


Thev are made to rough-cut cast tron at from 0 to 50 ft. 


ver min., steel castu vs a nd mae hel steel at from 30 


to 55 ft. per min. The return from three to 


four times as great, 100 ft. per mim. not bene considerce 


high. 
On tin whole, it Is better to nerewas the feed on old 
planers than to trv to get them up to a port Where 


ir speed compares with those of modern design. 
Oxyacetylene Welding of Highe- 
Pressure Steam Mains 


EDITORIAL CORRESPONDENCI 


A steam-heating systen was recently been mnstalled at 
Columbia Citv, Ind.. in which the oxyacetylene torch las 
jiaved at Important part, Che welding of gas mains 


practiced on a large scale in this country, but 


Is belly 


this is r ported to be one of the first Instances oxyacet\ 


lene has been used for steam pipme, 


This installation comprises about 4,000 ft. of 10- and 


1+) 


n. returns. ‘The 


In. pipe, together with 4- and bl. 


system is used for heating a county court house and two 


buildings. The welding 
Prest-O-Lite Co., In 
Wollen & 


of the city school Was carried 


Incl... 
contractors, of thy 


out by Indianapolis, 


collaboration with Callan, 


same Ciby. 


Th spe ifications for the work called for an installation 


with welded joints, using standard fittings. The line 
was to be subjected to a hydrostatic test at 50-lb. pressure 
and a running steam test of 15-lb. pressure, the jot 
to be free from leaks. 

The pipe used was supplied in 40-ft. lengths, the end 


being beveled at the mills ready for welding. 

Practically all the piping was laid in a concrete-lined 
after the 
The pipe was supported on spool-shaped, 


Phe 


trench, a concrete top being put In pipe bine 


Vas completed. 


ast-iron rollers set in the concrete. rollers were 


designed to allow the line to expand and contract in 
seTViCce, 
MAKING THE Pire WELDS 
In making the welds tin pipes were lowered inh th 
trench resting on rollers Son of the pipes lowered 


Fig. 1. 


together 


show nin 


butted 


n the trench before welding ar 
Two of the 
left 
that for 


left between the 


le ngths wert 


them. It | 


pope ho space 


being betweer as been found by practic 


ordinary pressures no space required to ly 


pipes for the ansion during welding 
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The led for a distance of about 2 in. along 
the top of the pipe and then “tacked” for a distance of 
in. on each side of the pipe without turning it. 
These “tacked” welds were allowed to cool until the metal 
was black and the pipe turned completely over by means 
of chain tongs. The final weld was made on what was 
underneath side of the pipe. In Fig. 2 is 
making a weld on the larger size 


joint was wel 


about 


originally the 
shown the operator 
of pipe. 

Expansion joints were inserted in the line about every 


100 ft. These were made with a short pipe about 2 ft. 
long fitted with a flange on one end and a bevel on the 
other, which was welded to the line. Two of these short 


lengths fitted with flanges were provided for each expan- 


sion joint. 
welded a 


had 


found that after the 
number of the the line he 
could perform the work on a 12-in. 
A good average for 


It was operator 


joints on 


pipe in 26 min. 
the entire 
joint. { a oy 

The welding on the 10- and 12-in. Ll’ “6 
pipe, which was done with a blowpipe 


work was about 35 min. per 


consumed approximately 455 


of oxygen per hour. 

About 1 |b. of Norwal iron-filling 
material 1, in. diameter was used on 
each 12-in, joint. On the smaller pipe by using a smaller 
hlowpipe tip the consumption of gas was approximately 
30 cu.ft. of each gas per hour. 

The time and cost of cutting the pipe with. the oxyacety- 
were quite small. On the 12-in. pipe it 


lene torch 








FIG. 1. LAYING THE PIPES FIG. 2. 


averaged about 3 min.—3 cu.ft. of oxygen and 1 cu.ft. 


of acetylene being used. 


joints are strong, leakless and permanent. 





MAC 


cut. ( en | : 


of acetylene and about the same amount iT = 
‘ TAM =: = 


A HANDY 





MAKING 


The great advantage of using 
the welded system of coupling pipes is the fact that the 
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A Toolmaker’s Scriber 
By GrorcGe TAGUE 

The tool shown herewith can be used on many different 
jobs which come up in daily practice. One of the most 
useful purposes to which this tool can be adapted 
that of laying off arcs, holes and center distances, etc. 

The scriber is made up of the following parts: A is 
the bar to which all the other parts are attached; a slot 
Lis machined through the bar as shown; an undercut at 
C is also machined for the head of the clamp screw D. 
is graduated from the stationary button F to the 
right on the top side, as shown. The bar is also graduated 
on the under side as shown at Z for a direct reading 
of the size of the hole, which is taken from the adjustable 
The two pinholes P are drilled in the bar 


The bar 


button F, 





FORM OF TOOLMAKER'’S SCRIBER 


which locates the stationary button. The adjustable but- 
ton is held to the bar with the knurled nut G. The size 
of the hole from the straight side of the 
adjustable button and by reading the graduations at EZ. 
The slide HZ is adjustable and is clamped to the bar by 


is obtained 





A WELD FIG, 3. COMPLETED PIPING 


the clamp screw D and knurled nut J. The clamp screw 
is drilled through, slotted and threaded at the top for a 
scriber, which is held firmly by clamp nut K. By loosen- 
ing the nut the scriber can be raised or lowered. 
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Machining the International 
Connecting-Rod 


By Ropert 





7 
SY NOPSIS—When machining the connecting- 
rods for the boring operation the forging ts lo- 
cated by a cup bushing at the large end and forced 
against an adjustable stop at the small end. Th 
line-reaming fixture used on the rod is worth not- 
ing. It Ls fitted with a que -ae ting latch arrande- 
ment. The boring bar is caused to travel with a 
tong type of nut, which is quick and positive in 
action. Three fixtures used when machining th 


crank ase are also shown and de N/ ribe d. 





The machining operations followed by the Internation- 
al Motor Co., Saurer Plant, Plainfield, N. J., when 
making connecting-rods for its motors are of interest. 


\IAwson 


knob screw B. The hole at C is then rough-bored and 


finish-bored to zté in. and the hole J) milled and reamed 
to ly Ih. The tools used for these various operations 
are shown in front of the jig. The boring bars and 


reamer are piloted in bushings over and below the holes 
being machined. 

The jig used when drilling the bolt holes is shown 
in Figs. 3 and 3A. The forging is located on pins A 
and B. The clamp Cis then swung around and tight- 
ened with a knob at the rear to hold the forging in 
position. The plate ), which carries long bushings to 
guide the drill near to the bosses, is slipped on the jig 
as shown. ‘Two ;g-in. holes are then drilled, the upper 
part of the hole being afterward reamed to % in. 
and the lower part tapered with Yo-20 S, A. E. threads. 























FIG. 2. JIG FOR MACHINING LARGE HOLES LN 
MOTOR-TRUCK CONNECTING-ROD 


One of the finish-machined connecting-rods is shown in 
Fig. 1. The jig used for machining the large holes is 
shown in Figs. 2 and 2A. 

The forging is located by a cup bushing at A. It is 


then forced back against an adjustable stop with the 


FIG, 3. DRILL JIG FOR FIG. 4. DRILLING THE 
BOLT HOLES BINDING SCREW 


The jig used for drilling the binding screw is shown 
in Fig. 4. The forging is placed on pins at A and B. 
The clamp C’ is then placed on the shoulder of the pin 
and the nut tightened to hold the rod in position. A 43 
in. hole is then drilled in the rod, the tool being guided 


























FIG. 5 RAPID-ACTING FIXTURE FOR SAWING 
INTERNATIONAL ROD 





FIG. 6. DRILLING FIG. 7 DRILLING OLL, SCOOP 
ROD OIL, HOLE IN ROD 
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D. The lower part of the hole is 
threads. The time re- 


through the bushing 
later tapped with 34-24 8S. A. E. 
quired for the drilling operation is 3 min. 

The fixture used for sawing the connecting-rod is 
shown in Figs. 5 and 5A. The forging is located by 
{ and B, which fit into the finish-bored holes. The 
to the machine 


The 


Pus 2 


ixture is located by tongues and held 


iable with bolts in the usual manner. 10x1-in, 
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and 8A. An arbor is placed through the wrist pin end 
located and held by latches operated with the handle 
A. The locating arbor B is then placed through the 
bushings in the fixture and into the large hole of the 
Screws on each side as C are then tightened against 
The locating arbor is then 


rod. 
the rod to hold it in position. 
removed and the one-point boring bar )) placed in position 


and the hole machined. The hole is afterward machined 











a - a 


FIG. 8 LINE-REAMING THE CONNECTING-ROD 


formed in the pin A 
The 


peed of the saw for this operation is 105 r.p.m., with a 


saw 1s guided between the slots 


wd saws the part to form the cap from the rod. 


feed of 0.02 in. per revolution. 


The jig used for drilling the oil holes in the con- 
ree ting-rod is shown in Fig. 6. The rod is lox ated over 
a hardened-steel block A placed at an angle, so that the 
hole to be drilled will be vertical. A Ye-in. hole is then 


drilled, which is afterward countersunk in the rod through 








FIG. 9. BORING CASE FOR CHUCK CASE 


with the reamer /&, The rear end of the boring bar is 
machined with a 84-28 U. S. F. thread. After the bar 
is in position the plier-shaped nut F is placed over the 
thread. As the bar is revolved, the nut acts as a means 
for feeding the bar through the rod, thus machining it. 
The average time for line-reaming a connecting-rod is 
3 min, 

The fixture used when boring the clutch end ef the 


crankease is shown in Figs. 9 and 9A. An upper and 














SE 


FIG. 10. BORING VALVE HOLES IN CASE 


the bushing B. The rod is then turned around 180 deg. 
on its face and a similar hole machined at C. The time 


required for drilling a red is 2 min. 

The jig shown in Fig. 7 is used for drilling the hole 
or the oil scoop. The cap is placed over the steel block 
L and located with the cup-bushing B, which is oper- 
ated with the handle shown. A 1%-in. hole is then drilled 
line- 


fixture used for 


illustrated in Mies, o 


it the cap lor the ol SCOO)). The 


reaming the connecting-rods 1s 





FIG. 11. BORING PUMP HOLES IN CASE 


lower crankease are fastened together and located on 
the fixture by the two plugs which fit into valve-guicde 
bushing holes previously machined. The clamp A is 
then fastened over the case with the hook bolt shown; 
after which the screw B is tightened to the case to hold 
it down securely, The bearing Is then bored and faced 
with the tools (, 
tool J) and faced with the tools 2. 
at the rear of the fixtures to provide rigidity. 


the clutch case surface bored with the 
The bar is supported 
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FIG.1IO-A 














DETAILS OF JIGS AND FIXTURES USED IN MACHINING MOTOR-TRUCK CONVERTING RODS 
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When boring the valve bushing holes in the case the 
fixture shown in Figs. 10 and 10A is used. The case 
is slid back on the steel bars A against adjustable screws 
at the rear. The case is forced longitudinally against 
the adjustable screws B with the knob screw C. The 
clamp D holds it back against the rear locating screws, 
The eight holes are first bored, then reamed as shown, 
the tools being guided through bushings in the jig plate. 
When boring the holes for the oil pump in the lower 
crankease the jig shown in Fig. 11 is used. The case 
is located by dowels, which fit into bolt holes on the part 
ing line. The 1-in. and 2}2-in. holes are then bored, 
the tools being guided through bushings. ‘The time re- 


quired for this operation is 12 min. 


Making a Steel Bicycle Fork 
By Ernest A. WALTERS 

This fork-side is made of annealed seamless steel tub- 
ing, 18-gage, in four operations—two swaging and two 
in a press, 

The operations are shown in Fig. 1. 
plece ol tubing cut to 14 In. length. B is the first opera 
tion, the part being swaged on a taper from 1.1 >5-in. to 


{ is a straight 


0.906-in. in 7 in., with 1 in. straisht on the finished end. 
It will be noticed that the tubing has increased in length to 
14 in. and the wall has thickened, which is natural, as its 
diameter has been decreased: C shows the second swag- 
ing operation, in which the part has been run into tapered 


j n 
é@ A 


| 
e> oD 
Rs ” 7. 2 CW Fc2 


FIG. 1 


FIGS. 1. AND 2. BICYCLE FORK SIDE AND SWAGING 
DIES USED 


‘ies of 0.906 to 0.687 in. in 75g in., thereby forming th 
first taper of tube—1.125 to 0.687 in. in 145g in. The 
tube has now thickened considerably, which is very de 
sirable, as this gives strength where it is most needed. 
At P) is shown the tube as produced with the combina- 
tion cutting-olf, perforating and flattening dies. These 
cut the tube to length, perforate a 4%4-in. hole and flatten 
the tube fo the desired oval dimensions. 

The finished fork-side is show nat HL. It has been formed 
on the bending dies and is how finished and ready to be 
assembled. This fork-side is run progressively by using 
two swaging machines and a press. The flattening and 
bending dies are set in one press and require only one 
operator, 

In Fig. 2 are shown the swaging dies used on the fork. 
They are made of hardened tool steel and when operat- 
ing come together 2,000 times a minute, which amounts 
to almost constant pressure. 

The flattening punch A and the die B are shown in 
Pig. 3. These are made of tool steel hardened, with the 
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cutting-off and flattening punch C and bushing D set in 
position and held by the setscrews 2. The punch is fast- 
ened to the holder F by the screws G which also hold the 
springs that serve to put pressure on the tube and hold 
it in position until the punch // cuts off and perforates 
the tube. Capscrew holes J are provided to hold the 
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FIG. 3. FLATTENING PUNCH AND DIE 


punch to the ram while in operation, The guide pins X 
are held in position by the setscrews LZ. When cutting 
the tube to the proper length it is set against the gage MV. 

The bending tools are shown in Fig. 4. The punch A 
and the die B are made of tool steel. The punch is held 
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MIG. 4. BENDING DIE AND PUNCH 


to the ram with capscrews in the holes C. The die is 
provided with guide pins dD held in position hy the set- 
screws # and lubricated through the oil channels F. The 
cage G is uscd to set the tube in the correct location 


for the operation, 


-- 


A Hand Hardness-Testing Device of simple form, czelcu- 
lated to answer many manufacturing purposes, was described 
in a recent issue of “Revue de Metallurgie.” It employs a 
steel ball protruding from the end of a hollow mandrel backed 
by a cylindrical slug of known hardness on the Brinell scale. 
A plunger, protruding from the opposite end surmounts this 
slug. When in use the ball is brought into contact with the 
piece to be tested and the free end of the plunger is struck 
with a hammer. A comparison is thon modo of the indenta- 
tion with that of the standardized slur The device is 1.2 in, 


in diameter and 3.5 in. long 
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Making the British Detonator 
MarKk-lOO Fuse--l[V | 














a ee 


Ry Frep 





SY NOPSIS—This installment is a continuation 
of lhe description of the methods used in the manu- 
facture of lhe small preces wh T h go lo make up the 
working parts of the detonator fuse. Many details 
are que n which con be adapted to other lines of 


work. 





The percussion detonator plug shown in Fig. 33° is 


sumewhat similar to the detent-hole screw plug, but re 
quires the additional operation of drilling the two holes 
for the double-pin wrench or key, by which it is screwed 
13 


into place. It is also of the same metal, is in. 


hi 
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is held in a slotted pocket // in the end of the lever A 


which ts pivoted at J so as to swing the plug under thi 
ig plate after it has been placed in position. It also 
swings clear around to bring the different drill bushings 
under the drill. 

In practice the plugs are laid on the plate # and sli: 
through the slot ) into place in the end of the lever when 
n the dotted position shown. The lever is then swung 
into the operating position, carrving the piece 1 past 
the swinging plate DY), which keeps it from coming out o 
its pocket and which is controlled by the light spring 


so as to help locate and hold the plug for drilling whe: 


the lever A strikes the stop G This is a somewhat ti 
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FIG, 36. DRILL JIG FOR PERCUSSION DETONATOR PLUG 


shown in the operation sheet. Fig. 34. These form and 
drill, ream and square the bottom, thread and cut off. 
The special pointing tool and the circular forming tools 
are shown in Fig. 35. The produc tion is 720 per hour per 
machine, 

The drilling is done in the fixture shown in Fig. 36, 
which has several interesting features. The piece L 


*Copyright, 1915, Hill Publishing Co, 


feature, owing to the small amount of metal in the head, 
which is the reason for the flat bottom in the hole. The 


holes are drilled separately, tive work-holding portion 


swinging through a half circle for locating the holes. Th 


center distance is 0.32 in. The gages are given in Fig, 37. 


The percussion needle plug, Fig. 38, Is a-rather fuss) 


piece to handle because of its smal] Size and thie fou 


holes. 0.04 in. in diameter, drilled around it. It is made 
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from 4%s-in. brass rod, of the same quality of brass as that 
used for the screw plug, running 210 to the pound. This 
plug is entirely an automatic screw-machine job, except 
the drilling of the holes and the staking of the needle into 
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of the lever A, owing to the fact that there are several] 


holes to be drilled and that these go clear through the 
plug. With these exceptions the drilling fixtures are prac- 
tically the same. 


The work holder can swing in a com- 
plete circle. 


The gages are shown in 







































Fig. 42. 
The percussion pellet is closely related to the graze 
a . rie pellet, the latter being designed to act as soon as the 
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place. The sequence of operations is shown in Fig. 39, the x3 
machines being single-tooled, in the previous cases. ate oe sy 
The suboperations are form and center, drill, thread 2505" ram age at ata 
a a . +. rr 0250: = ~“" 
and cut off. Two of the tools are shown in Fig. 40. The , am -. ae cme Ot 
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ie drilling jig, Fig. 41, 1s almost identical with that a . 
, my, J ms. ; : FIG. 41. DRILL JIG FOR PERCUSSION NEEDLE PLUG 
shown in Fig. 36. The extremely close center distance 


prevents the four small holes being drilled at one time 
here is also a difference in the slotted pocket at the end 
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FIGS. 38 TO 40. PERCUSSION NEEDLE PLUG AND TOOLS 


former has been thrown forward by the impact of the 


shell. The percussion pellets are made from 4}-in. diame- 


ter brass rod and average 29 pieces to the pound. The 
other end is jig drilled for the impelling spring. The 
pellets are shown detail Fig. 43, and the sequence 
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PLUGS 
of operations is shown in Fig. 44. The pellets are formed 
with a box tool, drilled for the tap and centered for the 


other hole at the first operation. Next comes the recess- 


ing for the tap which follows, the fourth suboperation 
being the drilling of the central hole and the cutting of 
the piece from the bar. 45, 


The tools are shown in Fig. 
the production being 32 


320 per hour per machine. 
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The back end of the pellet is drilled for the spring 


pocket by turning the jig on end and using the necessary 
drills to produce the square-bottom hole. The drilling ol 
the Fig. Ht 
These holes are drilled in two separate operations becaust 


the cross-holes is done in fixture shown in 
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FIGS. 43 TO 45 PiSRCUSSION 


PELLET 


ind reamed to the 10-dee. taper shown, the small diam 
while the other hole through the 
The pellet is 


A and held in place ny the lid 


ter being only 0.15 in., 
side of the spring recess is but 0.10 in. 
located by the stop screw 
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PELLET CROSSHOLES 


DRILL FIXTURE FIG. 47. PERCUSSION 


PELLET GAGES 


B, which clamps it into the V-block C. The lid is locked 
by the swinging cam lever D. 
The nine gages 


Fig. 


for the percussion pellet are shown in 
17, their Uses being indicated beneath the illustration. 
read before 
that an in- 
tensile 
rapidly 
the elongation did not 
tin 


Tests of Copper-Tin 
the British 
crease in 
strength 
until 17.5 
pace, as it 


Alloys reported in @ paper 


Foundrymen’s Association indicated 
tin 


and 


caused a corresponding increase in 
The 
tin was reached, but 
fell before 


SS per 


elongation. tensile strength rose 
per cent, 
was reac hed A 


and zing 


10 per cent 


keep 


mixture of coppe! cent., tin cent 


cent 


10 pet 4 per 


the correspond- 


gave the highest tensile strength, with 
ing best percentage of elongation, 
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Machining a Cylinder Complete 


for 160 Cents 


By H. E. MeCray 


The evlinder to be machined is shown in Fig. l A 
exercised to insur 


the bore’s being absolutely parallel with the milled faces 


considerable degree of care must be 


of the pads resting on the base, to secure alignment o 


the piston in the cylinder. For this reason boring is mad 
the first operation and all subsequent locations are mack 
from the finished bore 

The pattern is mounted on stripping plates for a mold 
ing machine and is parted along a center line AA. At 
hal a shlighth 
raised locating boss dD, sO placed that a shift in the mold 
face of thi 


each end, on the same of the pattern, is 


can have no effect on the distances from the 


hosses to the center line of the cevlinder core. 


The cylinder is bored in the fixture shown in Fig. 2, 
bolted to the faceplate of an 18-in. Libby turret lathe 
The fixture is cut away at AA to permit the use of two 
jaws of the universal chuck. The cvlinder is located 


on two hardened pins BRB bearing on the locating bosses 


DD. before me ntioned., and is held down bv the stationar\ 


clamp C, and the swing clamp casting is cen 
tered in the back by the two chuc! jaws, and in front by 
the heavy setscrew //, forcing the casting against the sto} 


J. It will be noted that the reversed to ol 
fer as few projecting parts as possible 


on the bosses DD is insured by the ¢ 


seTsScTeWws are 


Uniform location 
nad stop Kk. 


SORING AND MILLING 


Five faces of the turret are used in the boring operation 
wo boring bars, with double-end tools, having 314-in. 
shank and 214-in. pilot and running in a dustproof bush 
ing in the spindle, take care of the rough- and finish-bor 
A six-bladed floating reamer is used in the reaming 
tool 
Sweep-facing with a standard facing attach 


ing, 


operation followed by an imserted double end lor 
chamfering. 
ment with a slightly serrated tool finishes the boring 
operation and leaves a good gasket surface. The swing 


of the fixture does not permit the use of the cross-slick 
for facing. 

The base pads are then milled in the fixture shown in 
lig. 


Ing milled, 
0.005 in. 


3. one evlinder being changed while the other is be 
ie steel posts P 


finished bore. and 


The casting is located by 1 


smaller in diameter than the 


Is squared up by for ing against the stop 7 with the set 


screw S. The gang cutter is located centrally by the hard 
ened pins LL, and longitudinal stops are used on the 
table for depth. These are provided with hardened points 
and are doweled in place, as is also the fixture, to allow 


easy placement after removing 

After setting up, the casting is dropped over the post, 
face down, and the screw 
The slotted 
to fit the chamfer in the cylinder, is slipped in place and 
The cutters 
vertical 


finished S turned up with the 


ingers. wash r having a spherical face 
the nut tightened, as well as the setscrew SN, 
fed the the 


thrown in (either up or down as the case may be, to feed 


are then down to stop, and feed is 


against the cut), the table is fed over, the feed reversed 


and the castings again changed. It will be noted that the 


direction of feed is always opposite the cut, and that the 


knee is close to the arbor, making a heavy cut possible 


with the least amount of vibration. 
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One side of this fixture is used in the next operation— 
that of face-milling the igniter pad. A flatted surface on 
the opposite post (not shown in the attached figure) and 
a separate gage serve to locate the cutter for this opera- 
tion. A No. 2 Cincinnati plain miller takes care of this 
operation very satisfactorily. 


DRILLING AND TAPPING 


The drilling and tapping are accomplished in the jig 
shown in Fig. 4, with slip bushings. Little comment is 
necessary on this fixture, except that the casting is located 
on a similar post and at the same points as in the milling 
fixture. It will be noticed that the jig casting is pro- 
vided with two ledges LL to clamp to the table while using 
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oe s 
Some Machines Inefficient at 
High Speeds 
By W. J. 

The lack of efficiency in many factories is largely due 
to the excessive speed to which the machinery is put. 

A machine, like a man, loses its efficiency when over- 
There is, for each individual machine, a certain 
speed limit, beyond which the wear and tear and in- 
creased waste will more than discount any small gain. 

Some years ago, while working as a die maker in a 
hardware factory, the care of a wood-handle machine was 
assigned to me. It was of the cam-and-cradle design, the 
blocks heing placed in the cradle and swung between the 


WELLS 


worked. 
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TOOLS USED IN MACHINING A CYLINDER 


the pipe tap. The drilling, tapping and stud-setting are 
done under a radial drill press with a 45-deg. angle plate 
and the regular table. Much faster time might be made 
with a four-spindle drill press with multiple heads, but 
as such equipment was deemed beyond our means, only one 
hole could be drilled at a time. However, an assortment 
of Wizard chuck collets with tap and stud drivers, is a 
material help in production. 

A synopsis of actual time, with piece prices follows: 

1. Rough- and finish-bore, ream, chamfer and face, 9 to 11 
min., including 1 min. for changing castings; $6 per hundred. 

2. Milling base pads, 3 to 3% min.; $2.25 per hundred. 

3. Milling igniter pad, 2% to 3 min.; $1.75 per hundred. 

4. Drilling, tapping and stud-setting, 12 to 14 min.; $6 per 
hundred. 

The comparatively high rates on the milling operations 
are explained by the fact that considerable manual labor 
is necessary in changing castings, as both operations are 
short. This set of fixtures has proved very satisfactory, 
and effects a remarkable saving over former methods. 
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centers, both of which were driven. The knife, a broad 
cutter, was operated by the cam. 

This machine was spoiling 50 per cent. of the blocks 
and supplying about three-fourths of the required num- 
ber of handles. I wanted to reduce the speed of the cam- 
shaft so as to give the knife a chance to clear itself, but 
was told that if any change were made, it would be done to 
increase the speed, as we were not getting enough handles, 
as it was. 

A week or so later it was decided to make the change, 
and I was asked to stay Saturday afternoon and put a 
small leader on the jackshaft, which would drive the 
machine nearly one-third faster. This would mean more 
scrap and less handles (or none at all), and I did not 
like I looked around and found a_ pulley 
which was one-fourth larger than the driven pulley on 
the camshaft. I changed this, put a piece in the belt and 
went home. 

Monday morning I found the machine doing fine work, 
giving a perfect handle for nearly every block, and it was 
possible to get all of the handles wanted, and more. 

This is one of the many incidents which have ecme to 
my notice, and shows that high-speed does not always 
spell efficiency, but that common-sense and good judg- 
ment come very near to it. 


to do it: so 
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The Design of Cut Herringbone 
Gears--I 


By W. C 





SY NOPSIS—An adaptation of the Lewis formula 
for the strength of spur gears to herringbone gears. 


600 eo] 14 1200 j 
The factor 00 + 8 changed to TOF ant 


two other factors are introduced. One of these is 
dependent upon the variation of the marimum 
from the average torque of the gear cycle; the 
other, upon the quality of the lubrication. 





A comparison of the data and formulas used in the 
design of gear teeth will show that there are surprisingly 
large variations in the recommendations of different 
writers. Many of the formulas were based on data ob- 
tained from the operation of cast-iron gear wheels having 
molded or cast teeth. To a great extent steel has super- 
seded cast iron and better methods have been developed 
for obtaining accurate cast teeth and for cutting teeth in 
solid blanks. The variations in gear-design formulas 
exist because of an effort to cover the new conditions of 
gear production and operation. 

In recent years the art of gear cutting has advanced 
to practically the position of a science. In many modern 
machines methods are so precise that theoretically correct 
tooth curves and spacing are very closely approximated 
in the finished gear. This correctness of tooth form is 
evidenced by the fact that pitch-line speeds of a mile a 
minute and over are successfully used in steam-turbine 
“reduction gears.” 

These gears are cut with double-helical, or “herring- 
bone,” teeth, by a process of generating, or hobbing, on 
special machines which are designed to secure maximum 
accuracy of tooth form, spacing, angularity and align- 
ment. 

In recommending figures and formulas to be used in 
attention must be paid 


Those 


the design of “precision gears,” 
to all the factors which enter into their operation. 
recommended here are the result of considerable experi- 
ence both in the design and in the operation of cut her- 
ringbone gears, and when carefully used, they have been 
found safe and reliable. 

The principal distinction between spur gears and her- 
ringbone gears is that the teeth of the former are cut 
parallel to the axis of rotation, while the teeth of the latter 
are cut on a helix and at an angle to this axis. Two sets 
of teeth are used, cut on right- and left-hand helices and 
placed side by side so that the side thrust caused by the 
angularity of the teeth is balanced. 

Fig. 1 shows a set of three pinions of this tvpe, having 
the teeth cut, or generated, in solid forged-steel blanks. 
It is the purpose of this article to deal with the design 
of only this one standardized type of herringbone gear. 
In this the standard tooth-angle is approximately 23 deg. 
with the axis of rotation, and the teeth have an addendum 

0.8 
Diametral pitch 
sure angle of 20 deg. (that is, 20 deg. involute curves 


(0.2546 & circular pitch) and a pres 


are used for the tooth profiles ). 





*Mechanical engineer, Fawcus Machine Co. 
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In properly designed herringbone gears parts of two or 
more teeth are always in action due to their angularity, 
and the load is transmitted gradually from tooth to tooth 
This action he better understood 
by comparing it with that of spur gears. The tooth action 


Referring to Fig. 2, 


during rotation. may 
may be divided into three phases. 
these are indicated at the three points of contact A, B 
and C. During the first phase of engagement, shown at 
A. the root of the pinion tooth engages the point of the 
The pinion tooth is subject to its minimum 
The 


driving load is transmitted between the two small areas 


gear tooth. 
stress and the gear tooth to its maximum stress. 


The amount of this sliding 
the teeth 
approaches the position shown at B. In this and the posi 


which are in sliding contact. 


has been reduced as the point of contact of 


tions a short distance on either side of this point, the 


action of the teeth may be considered rolling, as the 





PINIONS 


FIG. 1. THREE GENERATED HERRINGBONE 


amount of slippage issmall. The bending stresses on thy 
pinion and gear teeth are about equal, and as the teeth 
are engaged near their respective pitch lines, the driving 
action is uniform and efficient. As the point C is ap 
proached the pinion tooth is subjected to a maximum 
stress due to the load being applied near its point, and 
the amount of sliding of the teeth is materially increased, 
with a consequent increase in loss by friction. 

If two identical pinions are placed on a shaft with the 
teeth of one pinion set opposite the spaces on the other 
and if the latter pinion is meshed with a gear made up 
in the same manner, two of these phases of action wil! 
take place simultaneously. The action of these “stepped 
tooth” gears is smoother and evener than that of straight 
faced gears. Still better action may be secured by increas- 
ing the number of steps, as a greater number of points 
on different portions of the tooth face are brought into 
action at the same time. 

The herringbone gear is the logical outcome of thé 
multiplication of points of contact on the gear-tooth 
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face, and all phases of tooth engagement occur simultane- 
ously. The steps have been merged into a smooth tooth 
having a definite angle with the axis of revolution. The 
continuous nature of the tooth contact and the meshing 
of two or more teeth obtain for cut herringbone gears 
their smooth, even and quiet action, 

Since all phases of tooth engagement occur simultane- 
ously, the load is carried partly by surfaces under -rolling 
action and partly by others under sliding action. Those 
parts of the teeth in sliding contact tend to wear away 
more rapidly than those near the pitch line and in rolling 
contact. The effect of wear on the parts in sliding contact 
ix to give them an exceedingly slight clearance (enough 
to lighten the load to an amount which can be carried 
without further appreciable wear) and to tend to redis- 
tribute the total load so that a greater proportion is 
carried on the part of the tooth near the pitch line. Thus 
the wear becomes equalized all over the teeth, They do 
not lose their correct shape, but continue to operate quietly 
ane efliciently even after they would otherwise be con- 


sidered as badly worn. 
THe Pack Wiprn 

To obtain the many possible advantages in the opera 
tion of herringbone gears, it is obvious that the face width, 
pitch of teeth and angle of helix must be so proportioned 
that the teeth overlap. The teeth must be long enough 
on each side of the face so that a pont on the “forward” 
end of each tooth will be slightly ahead in the direction 
of rotation of a similar point on the “rear” end of the 
next tooth in front of it. For the standard 23-dee. helix 
angle of the teeth, this minimum over-all face width in 
inches, including the central clearance space should be at 
least six times the circular pitch in inches. (The clear- 
ance ordinarily occupies a width equal to the cireular 
pitch. ) 

The nature of the tooth action of herringbone gears 1s 
such that the total length of the line of bearing between 
two gears, having an active face width of the theoretical 
minimum for overlapping teeth, is a constant quantity. 
Suppose there are parts of two teeth in action on each 
side of the face of the gear: When rotation, shifting the 
line of bearing slightly, decreases its length on one tooth ; 
the length is increased by an exactly equal amount on the 
other tooth in action or on the next tooth to come into 
action. This constant length of the line of bearing be 
tween the teeth (the lengths being equal for the right 
and left-hand teeth on each side of the face) makes it ob 
vious that any advantage in operation claimed for stag 
vered-toothed herringbone gears is wholly imavinary. 

BEARING PRESSURE 

The driving pressure on cut herringbone-gear teeth 
differs from that on spur-gear teeth in that the angularity 
of the teeth produces a side thrust. Although this side 
thrust is equal on the two faces of the gear, it increases 
the load on the tooth by an amount varying with the 
value of the cosine of the angle of the helix. Referring 
to Fig. 3, the two driving forces A are resolved into their 
component forces B and C. The B forces tend to break 
the tooth through its weakest (normal) tooth section, and 
the forces (' tend to spread the halves of the tooth with 


a wedging action. The forces C are balanced. The forces 
1 l 
cox 23° 0.9205 


cent. greater than the original driving forces A. The 


B have a value 1.085 or 81% per 
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normal tooth section which resists the forces B has been 
reduced to 0.9205, about 92 per cent. of its original sec- 
tion, so that the comparison of strength on this basis with 
a spur-gear tooth of the same circumferential thickness 
would be 0.9205 *& 0.9205 0.848 to 1—in round num- 
bers about £ of the spur-gear original capacity. This 
romparison with spur-gear teeth strength is not entirely 
correct, however. 

The location of the line of bearing on a herringbone- 
gear tooth is entirely different from that on a spur-gear 
tooth. Under most severe conditions (which must be con- 
sidered in figuring tooth strength) the total load may bear 
upon the extreme point of a spur-pinion tooth and corre 
spondingly high stress be set up at the root of the tooth. 
The line of bearing on a herringbone-gear tooth instead of 
heing parallel to the length of the tooth, is located angu- 
larly, so that portions of the tooth from the extreme tip 
to a point near the root are each carrying their share ol 
the load. The bending stress on the tooth is the equiva- 
lent of an average of these forces acting at a point neal 
the pitch line. The ratio of maximum stresses due to a 
given load carried by each type of tooth is very much in 
favor of the herringbone gear, and the amount of this 


A 
FIG. 2. DIAGRAM OF TOOTH ACTION 





favorable ratio will at least equal, if not exceed, the 
unfavorable ratio of £ given above. This point will be 
further considered in a following paragraph. 

The strength of the tooth decreases and the normal 
tooth load increases as a large spiral angle is used. Refer- 
ring to the upper diagram of Fig. 3, the normal tooth 
l , 
load is increased by _- L415, or til, per cent., 

OO 

and the normal, or resisting, section is decreased to 0.707, 
or about 71 per cent. of its original value. The ability 
of this 15-deg. angle tooth to transmit power is therefore 
on a strength basis only 0.707 & O.707 = 0.50, or 50 
per cent. of its value as a straight-spur tooth. In addition 
to this, it is quite likely that the components Z have a 
serious wedging effect and that the friction and wear on 
the teeth are largely increased on their account. 

These figures are also subject to a similar revision, due 
to the difference in location of the line of bearing on the 
herringbone tooth as compared to its location on a spur 
tooth, as was given for 23-deg.-angle herringbone teeth. 

The formulas and tables recommended by Wilfred 
Lewis (1893) are widely used by designers in proportion- 
ing spur-gear teeth. In these formulas a factor fon 
strength Y is used, depending upon the actual shape ol 
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the tooth. In determining his factors Mr. Lewis assumed 
that the load is equally distributed across the face of the 
tooth, but that it cannot be safely taken as concentrated 
at a less distance from the root than the extreme end of the 
tooth. He assumed that the whole load is taken upon one 
tooth and considered it loaded at 
From a series of layouts of teeth of the involute, cycloidal 
and radial-flank systems, he determined the point of weak- 
est cross-section of each and the ratio of thickness at that 
section to the pitch. 


as a beam one end, 


If we disregard, for the moment, the element of extra 
strength of herringbone gears due to the angular location 
find that for 
herringbone-gear teeth of 20-deg. involute, short adden 
dum, this factor for strength Y 
would not vary greatly from the values given in tli 


of the line of bearing on the tooth face, we 


23-deg. spiral angle, 


Lewis table for 15-deg. involute, standard addendum 
spur-gear teeth. Referring to Fig. 4, section A, taken 
in a plane perpendicular to the axis of rotation, shows 
the teeth of a herringbone gear. They have 20-deg. 
. OLS : 

involute curves, the addendum is pp.° 0.2546 CT... the 

1.8 pee ab 

full depth ISP. or 0.573 CP. Section B shows the teeth 
of the same gear on a plane normal to the tooth-center 
line, or normal to the helix angle of the tooth. This 


-ldeg. angle involute: 
the addendum is 0.276 CP. and the whole depth 0.622 
OF’. 

If we compare these last two figures with a standard 
15-deg. involute tooth, having addendum 0.310 CP. and 
whole depth 0.687 CP. (shown at C), find that the 
normal section of the tooth more closely resembles the 


shows a tooth of approximately 161 


we 




















FIG. 3 ON 


DIAGRAMS OF 
HERRINGBONE-GEAR 


FORCES 


ACTING 
TEETH 

15-deg. involute standard-addendum tooth, than it does 
the 20-deg. invoiute short tooth. of 
tooth B is the resisting section to the normal tooth load, 


Since the section 


on it depends the strength of the tooth. Its resemblance 
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to the standard 15-deg mvolute was led me for conve 


ence sake, to use for the factor ) for herringbone-gea 
teeth the data given by Mr. Lewis in his table for 15-dee 
involute standard-addendum spur-gear teeth. While this 
{9X — poe 
‘ / a | 
% . 
cC {1 A 
| 
~™ | | ~ 
} y 
py tr~ . } | 
\ x | a | 
\ | , 3 


— 
Tt 
bdound Conhent 
— -— 


s 
— 
/ 
f 
apilheall 


COMPARISON OF 
AND SPUR 


SECTIONS OF 
GEAR TEETH 


HERRINGBONE 


} 


ssulmption is not strictiv correct, it has two advantages 


li is well on the side of safety, and factors are readily 


available in practically all handbooks on machine design, 


THe Leneru or Toorn Brarini 

It we consider the effect of the difference in the POs 
tion on the tooth face of the line of tooth bearing of spun 
and herringbone gears, it is obvious that an additional fa 
tor of salety, when strength of tooth alone is considered, 1s 


obtained by the use of the Lewis 15-deg. standard coeffi 


cients for the factor 1. Mr. Lewis assumed the load as 
oncentrated at the extreme point of the tooth. Th 
actual line of bearing between two cut herringbone teeth 
mm action, 1s diagonally across the face of the tooth, as 


illustrated at B in Fig. 5. No herringbone tooth ever car 
ries the total load on its extreme point, as is possible for a 
‘pur pinion, for there is a general average of strain on the 
teeth which would be about equal to that caused by the 
total load being carried on bearing areas clear across a 
tooth near the pitch line. This is the 
redistribution of tooth load previously described. 


due in part to 
The reason for allowing this considerable extra strength 
_ 


go to waste,” in so far as design purposes are con 
cerned, is that cut herringbone gears are most frequently 
designed with teeth of smaller pitch than the spur gears 
which they are to replace. Extra footh strength on the 
part of the smaller-pitch herringbone gear and pinion ts 
sometimes advisable on account of accidents or circum 
stances over which the gear designer has no knowledge o1 
control. In the face of a possible emergency, a little con 
servatism in allowances for tooth strength is an excellent 
thing. 

Another factor entering into the computation for the 
allowable load is the width of face. Since we have con 
sidered in previous arguments that the normal tooth load 
to 


proper to proportion the strength and wearing qualities 


is the correct one use mM calculating strength, it Is 


to the length of the tooth in contact, this length being 
measured along the tooth paralle| to the angle or, more 
properly, along the actual line of bearing between two 
teeth. 

Referring to the upper diagram of Fig. 5, a layout has 


A and 


heen made showing the length of the line of action 
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the length of the line of bearing B for two herringbone 
gears in contact. This represents a condition of opera- 
tion where the line of action is short, each gear having 
i4 teeth. Taking the dimensions for 2-DP. teeth, active 


face width on each side is 244 X CP., the groove width 





ccos20° =x 
y sin 20° =x 


y= 


c+c,= a 
o 
p= ACOs 20 
sined? 


c cos 20° 
sin 20° 


FIG. 5. DIAGRAM OF TOOTH CONTACT 
|X CP., the total overall width for the gear 6 & CP.., all 
in inches, The theoretical minimum width of face W, to 
secure overlapping teeth for each side of the face is: 


CP. 


tan 23 deq. 


1.5708 


0.424 


W This for2 DP. 3.71 in. 


1 


Referring to the lower diagram of Fig. 5 the length o! 
the line of bearing B is closely approximated, for all gears 
and pinions having a face width overall of 6 & CP., and 
properly in mesh, by the following: 
Be ~~ deg. W 
20 deg. W, 


COS 
sin (1) 
where W is the active width of the face. 

Twice the length of B for the two 14-toothed pinions 
is obtained by substituting in the above formula, and mul- 
tiplying by 2. 

1.80 in. K OER & 3.92% 2 


. > = 
2 B=- ams ™ 


10.5 in. (approx. ) 
0.342 X 3.71 we 


This represents the length of the bearing line for the total 
active face width. This length is about 11 per cent. in 
excess of the minimum total width of face overall of 
i & OP., for a 2-DP. gear or pinion is 9.42 in. Fora 14- 
toothed pinion operating with a gear of a greater number 
of teeth, or for two gears each having more than 14 teeth, 
operating together, the line A (lower diagram of Fig. 5) 
is increased in length, and the actual length of the line 
of bearing B is greater than that given above. For all 


ordinary cases, therefore, it is perfectly safe to disregard 
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the loss of space in the center of the face required for thi 
clearance of the cutting tools when teeth are cut in solid 
blanks and to base figures for strength on the total over- 
all face width. 


Testing a 40-Ton Bolt Forcer 


By E. F. Maas 

A hydraulic bolt forcer, rated at 40 tons’ capacity, was 
recently purchased by a Government-owned shop. Before 
acceptance could be made it was necessary to test this 
inachine to not less than its rated capacity. There were 
no appliances available by which to measure a load ot 
this amount. Attempting to find the total load by gag 
ing the pressure of the fluid in the cylinder of the 
machine was also out of the question, as there was no 
vage on hand registering over 5,000 Ib. per sq.in., and 
a load of 40 tons would mean between 11,000 and 12,000 
lb, per sq.in. under the plunger. This method would 
have necessitated drilling a hole for the gage 
tion, which was not permitted. 

The following somewhat unusual method was resorted 
to: Two test pieces, 1.375 in. diameter by 1.375 in. 
were made out of the same bar of rivet rod and 
annealed. One of these pieces was put under a Riehle 
testing machine and compressed until the machine reg- 
istered a load of 82,000 Ib., the machine was 
stopped and the test piece removed and calipered. It 
showed a reduction in height from 1.375 in. to 1.312 
in., or 0.063 In. compression, 

The second test piece was put under the bolt forcer in 
a similar manner to that used in the testing machine, 
and the bolt forcer pumped up until a compression of 
the same amount was obtained on this second test piece. 
After this load had been obtained and maintained for a 
short time while the bolt forcer was being examined for 
leaks, it was decided to try to obtain an overload of 


connec- 


high, 


when 





| ~— 


- 
! 
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Ay Yr) 
Win = 
Tool Stee/ Washers Plunger 
X= Test Piece of Rivet Rod 
BOLT-FORCER TESTING 


WCC Coo, 


SIMPLE DEVICE 


24 per cent. A couple of more strokes on the hand 
pump of the bolt forcer showed a compression to 1.28% 
in. on the test piece. The test was now stopped and the 
test piece removed and calipered, 
The compression was found to be 0.088 in. The ap- 

proximate load on the bolt forcer thus would be 

0.088 
x 82,000 = 114,500 /d., 

0.065 
or approximately 25 per cent. above its rated capacity. 
A slight inaccuracy in the calculation of course would 
result from all these loads being above the elastic limit 
of the test pieces, so that the direct proportion between 
loads in pounds and linear compression in inches does 


not actually obtain. 
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Shop Methods 
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YO 


of the Cyclops 


Iron Works =: 


EDITORIAL 





lurnw 


SYNOPSIS 


ing oul work quickly and accurately are always of 


Specual low-cost machines for 


interest. Two ol these and the adaplation 0 a 


drilling machine are made to handle a lara 


amount of regular work. The addition of a simpli 
rise lo “l standard hacksaw has added much to tts 
ralue in this shop and made il adaptable to many 
classes of work. Large split milling cutters have 
also heen used to advantage, and shop horses of 


; ‘ ase ; : 
tron pipe with we led joints are found useful. 





The cranes in Machinery Palace at the Panama-VPacifi 
Exposition were made in San Francisco by the Cyclops 
Iron Works, which also makes a variety of other products, 
as is usual in most shops on the Pacific Coast. These in- 
clude apparatus for steam-heating coils and similar work, 
header, as 


one of the combinations requiring a cast-iron 


shown at A, Fig. 1. This contains a number of openings 
on the upper side for the pipe, and in order to bore these 
base B and table ¢ 


The table carries the two holding 


quickly the special were made for 
this particular job. 
vokes J), these being provided with setserews for holding 
the work firmly in position. ‘There is no necessity for ex 
treme accuracy in locating the holes, so the cored positions 
can be used to determine the spacing. This is done by 
moving the table C by means of the handwheel in the base. 
The turret tool head £ is driven by the drilling-machine 
spindle and allows the different cutters to be used by sim- 
ply swinging the turret from one position into the other 


heen designed with the 


Although this machine has not 
object of incorporating all the mechanical refinements, it 


CORRESPONDENCE 


this kind is made 
interchanged in 
pipe of any size. The pipe B is 
means of the handle D 


detail in Fig. 3 \ head of 


shown in the 


up for each size pipe and can readily be 
the machine. to hand 
: 


clamped between the jaws ( by 


s moved toward the reducing 





and the whole work head 
.% | 
- ‘ 
\ B / 
\ j 
\ 
X / 
= } 
—— 
FIG DETAILS OF THE ROLLER-REDUCLING HEA! 


read by means of the pilot wheel #. This forces the pi 


to enter the rollers, which are forced back inside the head 


{. rolling over the pipe end at the same time and redu 
ing it to the destred size. 
\ study of the details of this | 


a novel construction and one which can readilv be 


wad in Fig. 3 will show 


ised 











FIG. 1. DRILLING STAND FOR HEADERS 


handles the work in hand with astonishing rapidity and 


has paid for itself many times over. 


In this same kind of work it becomes necessary to 
reduce the ends of the pipe to a standard size to fit the 
ferrules used In connection with them. The machine 


shown in Fig. 2 was designed for this purpose and has 


been in for some vears. 


of the head A, 


service It consists primarily 


which carries the three reducing rollers, as 

















FIG. 2. DEVICE FOR REDUCING PIPE ENDS 
in a number of cases for producing similar work, although 
it is not necessary that this be confined to a round shape 
supported by the backing strips 
B. which conform to These 


three rollers are shaped to fit together and support each 


The three roll rs | are 


the contour of the rollers. 
other when there is no tube between them. This has been 
found very successful and sizes the ends of the tube more 


accurately than they have been able to do by any other 
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method. The machine is mounted on rollers at one end, 
so as to be easily moved beside the tube rack or to any 
other desired position. 


BENDING-PIPE FERRULES 


Another interesting machine for bending or forming 
the ferrules used around the tube is shown in Fig. 4. 
These are made from strip steel, which has first been 
rolled to produce a taper on one edge. These strips are 
then cut off, as shown at A, with a slight bevel on each 
The smith keeps a number of these in the fires so 


A piece 1s taken 


end. 
as to always have hot stock to work on. 
from the fire, clamped between the central stud B and 
one of the rollers C and D by throwing down the cam 
handle &. 
together: the other cam handle H/ is thrown down, which 
brings the other forming roller in contact with the strip, 


The two swinging arms / and G are brought 

















FIG. 4. A PIPE REDUCER 

and the two swinging arms are moved around the central 
pillar until the strip of steel has been rolled into a com- 
plete circle. 

This can be done much more quickly than it is de- 
scribed, and as can be seen from the samples on the base 
at J, it makes a very smooth ferrule. 
some idea of the various sizes which can be handled by 
simply putting the proper size of stud in the center, and 


This also gives 


adjusting the roll carriers on the top of the swinging 
arms, to the proper distance. This is a particularly inter- 
esting machine to those who have any forming to be done, 
and modifications of it can readily be made to suit differ- 
ent conditions. In fact, it would not be a difficult matter 
to design a machine of this type for rolling other shapes 
than circles. 

The Lucas horizontal boring machine is used for a large 
variety of work, milling playing quite an important part 
in its work. A job of this kind is shown in Fig. 5 where 
the end of a connecting-rod is being milled on each side. 
To avoid the necessity of taking out the bar every time 
milling was to be done, a pair of large cutters have been 
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made in halves, as shown. These are about 15 in. diam- 
eter by 2 in. face, the body being a steel casting. The 
blades are held in the usual manner by taper pins against 
the face. The construction is clearly shown and the cut- 
ters have proved very satisfactory in every way. 

There are few shops that cannot use horses to advantage 
at some time, but there is a great difference as to their 
convenience and cost. The wooden horse is apt to be 
clumsy and inconvenient in most cases; although the fact 
that it has a wood surface in contact with the work is 





FIG. 5. MILLING CUTTERS MADE IN HALVES 


sometimes an advantage. Metal has many good points, 
however, and the type shown in Fig. 6 is particularly con- 
This is made up of ordinary iron 
piping welded with oxyacetylene. The legs join the top 
piece near the end and are braced with a cross-pipe a few 
Another brace from this cross-pipe to the 
top bar makes the whole horse stiff without being unduly 
heavy. The proportions of the horse can readily be seen, 


venient in many ways. 


inches below. 





= " To 


boa 











| 


HORSES OF PIPING 
OXYACETYLENE 





FIG. 6. SHOP WELDED WITH 


r about 2 in., the legs 1144 in. and the braces 


the top being 
l-in. pipe. 
One of the most interesting features of the shop is the 
hacksaw vise which was devised some time ago to handle 
the great variety of work which comes into such a shop. 
This, as well as the other devices, are due to H. M. Wel- 
come, the shop superintendent. This vise, as will be seen 
from the various illustrations, is a simple thing which 
can be attached to the machine in various ways. It is 
simply a Challenge hacksaw with the vise originally sup- 
plied cut off and the upright A bolted substantially to the 
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front of the machine. 
the floor to 16 in. above the guides and have a slot the 


This upright should extend from 


whole length to make it easy to adjust a vise or clamp, 
or to remove it altogether. As shown in Fig. 7, the regu- 
lar tvpe of vise is being used to hold the 6-in. round bar, 
indicating that the attachment does not interfere with its 
regular use in any way. 

Figs. 8 and 9 show the same vise turned upside down 
near the upper end of the upright A and used to hold the 
W while the cut 
will then be turned the other way and the cut Y made to 
meet it. 
heen wheeled to the edge of a pit to allow long beams to 


channel is being made. The beam 


In the position shown the whole machine has 


he placed vertically for such operations as this. A similar 
setting is used for cutting out the end of steam-engine 


connecting-rods, both the rod and the strap being cut in 
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Formulas for Crane Design 
By Cann. E. SCHIRMER 


When designing a crane trolley it is necessary to select 
a drum of proper diameter for a certain lift and number 


of parts of rope. The following formulas have heen 
found handy to use on such occasions: 
LX12Xlp 
Gin } (1) 
DX 
(rn X dD x # 
L . (2) 
iz &X lp 
f hi * } x ri 
Ip ; / (3) 
12 1, 
12 L I» 
D : / (4) 
Gnu xX xz 





FIGS. 7 TO 12. VARIOUS APPLICATIONS OF A SPECIAL HACKSAW VISE 
Fig. 7—Cutting a round bar Fig. 8—Vise inverted to hold beam Fig. 9—Beam turned at angle Fig. 19—Clamping a 
deep beam Fig. 11—Increasing the range Fig. 12—Cutting an 18-in. I-beam 
this wav when desired. In the case of solid end-rods, it where 
is, of course, necessary to drill the four corner holes for Gn Number of grooves required for each rope 


starting the saw. Crankshaft webs are sawed in the same 
way before turning the pins. 

Still another method of holding work is shown in Figs. 
10 and 11. 


by two braces B and C. 


In this case the regular screw vise is replaced 
which are held together at the 
outer end by means of the chain D. The beam is secured 
hetween these by the top screw /, this arrangement allow- 
ing for a wide range of work. 
Another idea of the capacity of this vise can be had in 
Fig. 12, where it was necessary to cut a corner out of an 
18-in. beam. Such a cut would be impossible with a vise 
of the usual construction and shows at once the advantage 
of being able to turn it upside down when occasion de- 
mands. In this case the end of the beam is supported by 


a screwjack. 





L Lift in feet; 
lp = Parts lift; 
D Pitch diameter of drum in inches; 
w= Pi (3.1416). 

(1) 


required for each rope for a certain lift 


Formula is used to find the number of 


grooves 
when the diam- 
eter of drum and parts lift are known. As an example, 
let us refer to Fig. 1 a lift of 23 ft., a 28 


in. drum and 4 parts lift made up of & parts of rope. 


and assume 


It is required to find the total number ol ner 


Substi- 


fTooves 
essary to wind the cable on without lapping. 
(1), 


tuting in formula we have 


23 X12 X 4 
(; 7 = 12.5 WroovEes 
28 X = | 
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905 
TABLE OF DRUM-GROOVE MULTIPLES 
——————Diameter of Rope-———— — —— — -- 

7 P| }} if 3 : 4} 6 ey ‘ $3 } ; i , i3 2 5 Fi) tg 34 1 lyy ly ly 1} lf, 
) li ts te «6H 24) 26 2H 3h 8% «638% «8H 8? 333 aye ty 4! 1}5 a 43} 5 55 5% 5h OSE $} 
o 2} 26 23 2H 3 3, 3] 3% Fi 3th 4} 4) 45 4h 4; i's 7 Avs 53 ate 6 6% 6} 6's 6} 6H 
7 2} 24) 3h Bes 35) «638 HE 4e 4d 4 4K Sey 5k OOH OO OSH OEE is 7 7H OTE 
s 3 340 3h 33 4 11 4} 4} 5 5} Ad 53 6 6464 6} 7 7i 7} 7; s 8} 8, 8} 9 9} 
ot ai 354 Ste 4yy 4) 45 5c SH 5k 5 OG «66H 6} Ter 7's 733 7i Sir Sis 83} 9 9%: 9% 96) 10 1033 
10 3) 4%, 4? i} 5 5% «=o ROG 6s 65 77s 74 744 8h Sis 8} 96 9: 9 10 10%, 10% 10H 113 11% 
il 1! 445 448 5% 5] Sy a ML: | OL) FS 88 8H OF 9 93} 10% 10% 11 1145 11} 12x) 12 124 
12 $} +] 5} +4 6 6} 6} 7} 7 7i 8} 8) 9 9} 9} 10} 10} 10} 113 112 12 12} 123 13) 13 13} 
11 St OOM Gey 6h OH The 7H OSE OSH SHE OH 9} 10%, 10% 108} 11E GR 12K DHE 13 s13HR BH yy 4G 15g 
4 5} 5H 6k COO C7 7s Ti S¥% Si O% OF 104 10) 10% 113 1143 12} 124 «(134 13% 14 14,5 145 ld 15 165% 
1S ) Gy, 6% THs 73 7H Sie SH OF OFF 10% 1045 11g 11§f 129; 12%) 134 134% 14% 146 15 1548 15 168 16 17H 
\ 6 64 7 7} 8 9 9 10 105 11 11, 12 123 13 134 14 14} 15 154 16 164 17 174 18 18} 
17 6] «68 «Tye 7H 8h Ody MM 1Oe, LOR Llfy INTE 12f— 124 13%) 130, 144) 14] 15§} 15 16}5 17 1745 18% 189§ 19 1944 
1S 6) 7% 7 Si; 9 Ove 10h 108 114 1188 12% 128 135 14% 14} 15% 153 live 16) 17;; 18 18%, 19% 19 20 2083 
19 7; 7H SA «SH «OOF «104, 10K 11 11f 1245 13% 136 144 14H 1% 164 16} 1775 17% 188 19 199 20% 209§ 21 218 
20 7; St 82 OF 10 10f 112 11f 125 13f 133 143 15 15) 16) 16] 178 18f 183 193 20 203 213 21f 224 23) 
21 7 SH 9% «69995 10) 11s) 1148 1248 13) 139 144% 15% 153 1649 17% 178 18%) 199 198 208 2 214, 22% 22 233 24% 
2 Ss} SH 9) 10% 11 lik 12 l3y5 133 l4ye 154 158 16) 17% 17] 18% 19} 19}s 20} 214% 22 2244 23% 24% 24 25 
23 S82 94) 1O¢e 109) 114 1l2yy 124 13%) 144 1535 L5tg 1645 17} 17% 18#t 193§ 20} 20%) 21% 2245 23 2393 24y%¢ 2533 25 26 
24 9 9} 104 113 12 12, 13) 14) 15 15} 164 174 18 1S) 19} 20} 21. 213 22) 234 24 24} 25) 26} 27 27; 
25 G2 107, 10H 119% 125 13%) 14x 144] 15§ 16H 17% 17H 183 194) 20% 21% 21f 224) 23% 24% 25 254§ 26% 2714 28} 28% 
26 9} 10% 112 12% 138 1388 148 15% 164 17% 17] 18H 19) 20% 21% 2148 223 2375 243 25% 26 2644 27} 28% 29 30% 
27 10} 1094 1142 128) 134 1444 159) 16¢y 16] 178 18% 193§ 20} 21y5 2148 2238 23§  244§ 25% 2638; 27 27H 28H 2945 30} 31, 

It will actually require 12.5 grooves, but it is always 4 in., 15 K 34 = 114 in., as the length of grooving 


advisable to add at least two extra grooves or wraps to for the rope. This dimension is shown in the table op- 

This will make 14.5 grooves, posite number of spacing 15 and under *%4-in. pitch. 
A table of rope-groove pitches is given in Fig. 2. It 

should be remembered that the pitches here given are 


awe i 


help secure the cable better. 
but in actual work it would be made 15. 

If it is desirable to learn what lift a certain crane 
trolley will take, when the number of grooves is known, 
formula (2) should be used. Using the same values as RA 

— _— 9 ? 
for the previous example, we have . > Ra oe, : 
. 9 7). y Cc. PN 9 » vy 
12.5 X 28 X x , { po 
L=-—— = 23 ft. ye 
12 xX 4 
It should be noticed that the 214 extra grooves were A=L Minimum  B=$DMoximum C=kDMoximum _E= 30° 


deducted from the total number of 15 before applying R=B+i for Ropetor less R= $+ for Rope Z or more 
the same to the formula. 
The parts rope or the diameter of drum can be found (iomb TPT ETS 
by using formulas (3) and (4) respectively. ae eer | | 25a] Se | 
The accompanying table was compiled for finding the a'r ; ve _| ho} 7a | 36! 
total length of drum grooving, after the total number of a t+, a —_— A. 7 
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"4 FIG. 2. TABLE OF PITCHES 


not conclusive, but merely serve as a guide. There may 
be, and frequently are, special cases where a deeper groove 





or one with a sharper angle is desirable or necessary in 

7 order to secure the best results. 
j \ nt 

—— P Compressing Sand By Molding Machines—The four differ- 

aS ent methods adaptable for compressing sand by molding 

sitieatad : machines were reviewed in a paper on founding presented 

— | before the Internafional Engineering Congress. It was 

| pointed out that the ramming of the sand to form a mold is 

now accomplished by one or all of the following methods— 

| first, hand ramming; second, jar or jolt ramming; third, 

| Wi k squeezer ramming; fourth, gravity ramming; fifth, roller 

a | ramming. It is often necessary that the first method, or 

/ | some hand tucking or ramming, accompany that of the 

y machine, in order to have all parts of a mold properly 

rammed or to obtain the different degrees of density that 

\ J may be desirable at joints, in pockets, cores, projections, etc 

as y The second to fifth methods comprise what is generally 

called “machine ramming.” In this as in all other lines of 

a ae . machine work, to produce accurate results as to specific 

mi densities, the molding machine requires skilled handling; 

* while the hand, with the best skill, finds it difficult to pro- 

duce or duplicate the uniform degrees of densities required 

delicacy often desirable 


he | 
oY 

in ramming molds. Because of the 
specific densities of sand, it was thought by 
very suc- 


in obtaining 

FIG. 1, EXAMPLE FOR CRANE TROLLEY DESIGN many that the molding machines would not be 
cessful. These anticipated difficulties have been overcome 

vrooves necessary is found and a proper pitch is se- to such an extent by combining hand ramming when neces- 
I . .¢ sary with that of the machine that there now exists little, 

lected. Taking the example here used, the number ol if any, of the old-time hesitancy to consider the adoption of 


grooves is 15, and assuming a pitch for the spacing of molding machines. 
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Welding Scrap Nickel Anodes 


Some interesting experiments in welding nickel anodes 
with the oxyacetylene torch have recently been concluded 
by the Prest-O-Lite Co., Inc., Indianapolis, Ind. 

The anodes used by this company are castings of 90 per 


cent. nickel, 8 per cent. carbon and 2 per cent. iron. The 
approximate cross-section dimensions are 1144x31% in. and 
30 in. long. They weigh about 30 Ib. each, thus costing 
at the rate of 50c. per lb. or $15 each. 

Their junk value is from 22 to 25c. per Ib., and thus 
by welding the scrap new anodes are obtained at a total 
cost for gas and labor of less than 6c. per lb. This is based 
on a test made on 421 Ib. of scrap anodes, as follows: 463 
cu.ft. of oxygen at 2c. per ft., $9.26; 480 cu.ft. acetylene 
at 2c., $9.60; 24 hr. labor at 25c., $6—a total of $24.86. 


The method observed for the welding operator is as fol- 
As the anodes are eaten away by the solution in 


lows: 








APPLYING WELDING PROCESS TO NICKEL ANODES 


the tank they are turned over to the welder, who “tacks” 
on scraps of old anodes by welding, to increase the sur- 
face until the desired size and weight are obtained. The 
brass hooks which support the anodes in the solution are 
also removed with the torch from those welded to the 
main or supporting anode. No flux is necessary for the 
operation, the pieces of scrap being melted or fused to 
gether, using another piece of nickel as a filling rod. 

The illustration shows the operator welding one of the 
anodes, and some which have been welded are resting 
floor against the stand. A. Tow er. 


York, N. Y. 


on the 


New 
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Tool and Gage for Threaded 
Plugs 





Having some plugs and ring thread gages to make, | 
made the tools shown to facilitate the accurate cutting 
of the plugs and hobs. 

The goose-neck tool illustrated has a few improvements. 
The holder proper can be made of carbon steel, tempered, 
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FIG 5. 
FIG 2. 


TOOLS FOR ACCURATELY CUTTING PLUGS 
or of machinery steel, case-hardened; the latter making 
a neat-looking and serviceable tool. 

The key A, Fig. 1, is fastened to the main body of the 
tool with a screw and made a neat sliding fit in the front 
end. The key eliminates all side play and insures against 
the drunken thread which occurs in threads cut by tools 
which can spring sideways, especially if cut in carbon 
or high-speed steel. 

The knurled nut B is threaded on a stud screwed into 
the body of the tool. The nut is cupped to receive a 
spring C. The spring can be and the nut 
screwed solid against the front of the tool for hogging 
For finishing, the tension can be 


taken out 
or roughing the thread. 
adjusted to suit the pitch of the thread or the material 
to be cut. 

The threading tool used is %e-in. round high-speed steel, 
old %-in. drill shanks answering the purpose nicely. 

I also made the grinding attachment shown in Fig 
2. A piece of 5.-1n. round cold-rolled steel was turned 
to 14-in. shank and locked with the setscrew A in the 
lower holder RB, which was bored to suit, and the end 
turned to fit the stop-holder of the shop grinder. This 
holder has a sheet-metal dial which can be graduated 
for 60-deg. threads, as shown at C, also for the Acme 


29 deg. The upper part or tool-holder is bored % in. 
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utoan angle of 15 deg., which gives sufficient clearance, 
and the tool After getting 
the graduations it Is cCasy to grind the tool accurately, 


By using a side-cutting wheel J the tool can be ground 
as in Fig. 3.) A smatl gage to set it for the proper angle 


locked with a small screw. 


can be made of 1-1. square cold-rolled steel, with sides 
riveted on as in Fig, 4. Fig. 5 shows the gage in use on 
the threading tool A resting on the work to be threaded. 
This outfit has been used many times, giving excellent 
results on plug gages and clean, smooth threads on high- 
speed and alloy steel for taps. 
Waterloo, Harry Moore. 


lowa. WILLIAM 


% 
Form for Winding Motor Coils 
In a great many shops where several electric motors 
wre in use the rewinding of the coils is done in the 
shop by the electrician in charge, instead of being sent 
to the makers of the motors. 
The winding form is an important factor in making 
a practical job of winding, the one shown here answering 
the purpose nicely. 
made of wood or iron, 
It is in four 


The center, or “core,” can be 
according to the number of coils wanted. 
plreces, but when cast the four pieces are held together 
hy a thin web of metal at the bottom of the cored space 
i. The housings are of maple, having holes cut through 
to fit snugly over the reduced ends of the cast-iron core. 

The center plug or mandrel is maple or iron, one end 
heing turned to fit the taper 
in the cast-iron core; the other 


endl, projecting beyond the 
form, is turned straight and $ 
is to be held in the lathe 
chuck. The parts are as- 


sembled, the plug expanding 





and binding the iron core in 
the holes in the wood housing. 
FORM FOR WINDING 


The parts are held securel\ MOTOR COILS 
the 


shown, 


together by means of 


washer and screw as The screw is) counter- 
sunk to receive the lathe-tail center. 

Grooves are cut in the housings opposite the spaces 
A, into which the binding tape or binding wires are 
inserted. 

The 
core—if iron 
move the rough surface, after which the four sections 
the core is of wood the 


DUGGAN, 


face of the 


the 
is ground just enough to re 


form is now disassembled and 


made of 


are broken or sawed apart. If 
sections can be made with a saw. Mi. EB. 

Kenosha, Wis. 

Split Chuck Best for Tubing 

Many shops making goods of brass tubing, such as lens 
mountings, still persist in using the old and often unsatis- 
factory solid wooden chuck for cutting off the tubes and 
cutting threads. The expansion chuck would not only 
save time, but would also make for safety in the shop. 
With the solid chuck, 


trifle large, is usually handled by wrapping tissue paper 


tubing with the inside diameter a 


around it to make it hold. This is neither the fastest nor 


the safest way. An expansion chuck has every advantage, 
as can be seen from the illustration. 
This chuck can be made of wood or cast iron, the latter 


heing preferable. End A is threaded for the lathe spin- 
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dle; #4 is an internal thread for the taper shanked screw 
The 
chuck body # has four or six radial slots / cut along its 
entire length, but not in the flange G. 


When the solid wooden chuck is a trifle too small for 
the work, some operators sprinkle water on the outside to 


(', the other end having a square )) for a wrench. 
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EXPANSION CHUCK FOR TUBE 
make it swell. This does the trick at times, but a bette 
way to enlarge it slightly is to apply sealing wax. <A piece 
of sealing wax is held against the chuck while it is revolv- 
and if the work is forced on while the wax is still 
J. LIMBRUNNER. 


ing, 
soft, it will hold nicely. 
Shelton, Conn. 


Milling Cutter for Wrench Jaws 


Most ‘wrench 
do with the milling of the small teeth in an alligator- 
wrench jaw have experienced much of grief, expense ani 
delay, because of the small tapered cutter commonly used 
To overcome the expense from break 


manufacturers and others who have to 


for this operation. 
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ECONOMICAL CUTTER FOR WRENCH 
age and loss of time incident to the use of this cutter, the 
one shown in Fig. lL can be used, 

A piece of steel 6 or 7 in. in diameter is turned to the 
The hole B is made to fit the miller arbor 
screw. is somewhat less than the an- 
ele included in the wrench-jaw opening. A series of V 
are cut around the outer 


shape shown. 
The taper angle C 


notches, or concentric threads A, 
part of the taper and afterward fluted as in an ordinary 


Tap). 





























November 18, 1915 AMERICAN 

In operation the cutter is mounted in the milling ma- 
chine on the arbor screw. A jig or fixture is mounted 
on the table for holding the wrench to be milled. The lat- 
ter is held so as to bring its opening in line with the tap 
‘red rim of the cutter. The cross-feed of the table is used 
to bring the wrench over the cutter on the under side 
so that the edge to be cut just clears the cutter teeth. Thi 
vertical feed is now used to bring the wrench in contact 
with the cutter, the vertical-feed stop being used to give 
the proper depth of the teeth. 

Where formerly from one to two dozen small cone- 
cutters were used per week, one of these cutters made of 
high-speed steel lasted for over a month and trebled the 
output of this operation. A. R. Cooren. 

Marshalltown, Iowa. 


Arbor for Grinding Small Rolls 


The following arbor was designed and gave satisfaction 
in grinding to very close limits the face of the roll shown 
The roll was made from screw stock, with a reamed hole 
in the center 0.157 — 0.001 in. diameter, which was 
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ARBOR FOR CLOSE ROLL GRINDING 


completed on the screw machine, then pack-hardened and 
ground on the face on a Landis plain grinder. 

The arbor from B to C has a taper of 0.005 in. per 
in., the smaller diameter at B on the arbor being a few 
thousandths less than the diameter of the hole in the roll. 


Harrisburg, Penn. JouHN HorrMan. 


Drill Jig for Round Stock 
The accompanying drill jig is made of cast iron with V 
blocks at each end. The cover A fits between the uprights 
B and is located by the pin C, which fits in the milled 





DRILLING JIG 


ROUND-STOCK 


CONVENIENT 


This cover rests on the work and 
The bushings 


slots of the uprights. 
has clearance between bushing and work. 
are of tool steel, hardened and ground. One of them is a 
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drive bushing, and the slip bushings are made in various 


sizes from Yg to 1% in. or larger. This jig will take round 
bar stock of from ! 1 to 2 in. diameter. 
Everett, Mass. F. B. Eiuiorr. 


—- 
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Machining Large Spherical 
Bearings on the Miller 


A method of machining the barrel of large self-align- 


machine tools is 


The 


ring oiling bearings on standard 
the 


harrel shown has a 13-in. bore 


Ing 


shown in accompanying illustration. bearing 


and is 36 in. in length, with 








A LARGE SPHERICAL BORING ON 
MILLER 


FIG. 1. TURNING 


the ball 25 in. in diameter. The method here deseribed 
has been used for bearings with from 24%- to 32-in. bore, 
with other dimensions corresponding. 
The entire work is done on a horizontal floor mille: 
fitted with a rotating and tilting table. Fig. 1 shows the 
boring operation. The bearing barrel is clamped to the 
table by saddle clamps and the table locked in its central 
plane. A boring bar with a screw-fed tool driven from 
the miller head bores and faces the barrel. 

Fig. An expand 


ing mandrel replaces the boring bar, to which the halves 


2 shows the ball-turning operation. 














THE 


MILLER 


FIG. 2. BORING THE BEARING ON 


, 


of the bearing are clamped by centering ring 
end. A compound tool rest taken from a pla n engine 
lathe is clamped to the rotating table. It is obvious 
that when the center of rotation of the table is in the ver 
tical central! plane of the miller head, and the cutting 
edge of the tool in the compound rest.is in the horizonta! 
central plane of the miller head, a perfect sphere, with a 
radius equal to the distance between cutting edge and 
vertical central plane of the miller, will be generated on 


the bearing ball by rotation of the table. Rotation ol 
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by hand, although automatic gear 
SWAREN. 


the table is usually done 
drive is provided. J. W. 


Hayward, Calif, 


A Large Marine Repair Job 


to grief in a storm and broke 
Near her anchorage 


\ paddle 
three arms of her port paddle wheel. 
there was a good forge shop, and at this forge the arms 


» steamer came 


were repaired, Considerable excess of metal was left at the 
|, Band @, 
eceived a snug-fitting ring, 


channel formed by these faces 


which tied the 


and the 


Laces 4 
several arms 
together. 

We were asked to send men to chip these channels to 
For a rush job the amount of hand- 
formidable. After a little thought the 
illustration was used. 


the eorrect radii. 


work was too 


method shown by the 


Our equipment was a lathe, a 20-in. swing, a shaper, 
and a drill press. For the radius bar we used two 2-in. 
spuare bars bolted together at the ends. Before being 

- 33 
ram | fa 
& v 

—— 


. ath mn 


J, 
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MARINE REPAIR JOB ON THE SHAPER 


permanently joined a recess was shaped in one end of each 
which when the bars were slot ip 
which worked a sliding block. At the 
hole was bored for a pin as a fulcrum. 
We moved the drilling machine to the correct position, 
and used its table to secure the fulcrum pin as shown. 
The tool slide was taken off the shaper ram and secured to 
a bracket bolted to the radius bar. On the ram in place 
of the tool slide was fixed a 2-in. square bar having one 
end turned to fit the in the sliding block and pro- 
vided with washer and bar. 
The table slide moved to a stop, 
with the slide against the stop the tool was fed down in 
position shown for the outer radius and reversed for the 
inner radius. This made all three arms the same. The 
job was very satisfactory and saved considerable time. 
Penn. J. W. BRAMWELL. 


* 


joined formed 
other end a 2-in. 


har re 


hole 
radius 
roughing 


to support the 
after 


nut 
so that 


Philadelphia, 


Straightening Steel Center Sills 


In these days of heavy trains the center sills receive very 
rough treatment, and the dotted lines at A, Fig. 1, show 
how they are frequently buckled, the end sills and braces 
being sometimes bent back 8 or 10 inches, as at B, C and 
D. In repairing these at the Renovo shops the floor 
sheets are first removed so as to allow the forming device 
shown in Fig. 2 to be placed between the buckled center 
sills, This is 


the flanges holding the device in position. 
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then adjusted to the standard distance between sills by 
means of the right and left grooves shown. Another car 
is then moved into position, as shown at /, and the coup- 
lers connected by means of the link shown. 

Two 50-ton jacks are put between the cars, as at F 
and G. Then all of the bent parts are heated by oil burn- 
ers, sometimes as many as four men being required for 
this work, it being necessary to have all parts heated at 
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End Sills are 
frequently bent back 

8" or /0"and Center Sills 
are buckled correspondingh 
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SILLS 


DEVICE FOR STRAIGHTENING STEEL 


the same time. 
ciently, a man goes to each jack and uses it to straighten 


When the various parts are heated suffi- 


out the bent parts, while the sills are forced against the 
spacing device by means of sledges. By this method the 


cost of these repairs has been reduced approximately 30 


per cent., the exact figures varying. 
Renovo, Penn. JosepH K. Lone, 
- 


Humoring a Small Lathe 


I once had an op portunit) of observing several opera- 
tors of a small lathe who always had trouble when cutiing 
off round stock. One was a Frenchman, who was ¢on- 
sidered a first-class mechanic, and he could do anything 
on that lathe but eut off. The minute he tried it, the air 
was full of French “cuss” words and flying parts of broken 
tools, and the hacksaw always finished the job. 

(ther operators had about the same luck until a Dan 
came along and solved the problem. When he found 
that the lathe wouldn’t behave with ordinary treatment, 
he reversed the order of work by turning the tool upside 
down and running the lathe backward. The machine then 


behaved beautifully, there were no more broken tools 
and the work was turned out as per schedule. When 
questioned about it, he said: “If the tam ting don’t 


vant to vork going the right vay, it vill haf to be humored.” 
Kl Paso, Tex. A. S. Day. 
|The best remedy for this disease is to take the slack 


out of the spindle bearings.—Editor. ] 
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Turning an 8-Ft. Pulley with 
a 10-In. Lathe 


Mr. Craggy’s article on page 427, describing the turn- 
ing of a large pulley with a 10-in. lathe, recalls an exper- 
ience we had some years ago when equipping a small ex- 
perimental shop. 

This shop was located in a building designed for rental 
purposes, and power was supplied to tenants from a line 
shaft running the length of the halls, from which power 
was furnished by means of belts to the various shops 
throughout the building. 

Our shop line shaft had been placed and carefully aligned 
with the main shaft and was equipped with a 24-in. clutch 
pulley for a 6- or 7-in. belt, but when the belt was put on 
we were surprised to find that it persisted in running to 
one side of the pulley, so much so that it scraped the side 
of the holes in the partition through which it had to pass. 

We went over the alignment again and found it all 
right, there being no apparent reason for the trouble until 
a measurement of the pulley disclosed the fact that the 
makers had only turned the half of the face nearest the 
flange crowning, the other half being straight. This 
caused the belt to center itself on the straight half of the 
pulley instead of on the center of the face. 

For a while this looked like a delay of two or three 
days until we could drop the shaft and get the pulley prop- 
erly crowned in some outside shop, but we finally over- 
came the difficulty with a small lathe which was part of 
the shop equipment. This lathe was hoisted onto a scaf- 
fold which we had used in putting up the shaft and was 
located in relation to the pulley in practically the same 
way as shown in the illustration of Mr. Craggy’s job. 

The pulley was driven for turning by belting from 
the portion back of the flange, which is ordinarily en- 
gaged by the clutch jaws, to the cone of the milling ma- 
chine which stood handy on the floor. The power was 
furnished by two of the boys on an improvised crank 
fitted to the fly-cutter arbor. S. W. CHarves. 

Washington, D. C. 

% 


Motor Drive in the Small Shop 


On page 580 Mr. Van Deventer makes the following 
statement: “The small-shop man who installs one large 
motor to replace his gas or steam engine is certainly 
going to save money on the cost of power.” This is a 
general statement that needs qualifying. About 
third of the population of the United States live in 
natural gas territory. In this territory are located per- 
haps one-half the manufactories of the nation and in 
this section the small shop plays no inconsiderable part. 

After applying some figures I can vouch that the elec- 


one- 


tric motor will not save money in such territory. 

Taking electric current at 3c. 
than an average price, and making 25 hp. the needs of 
the small shop, if 55 hr. is the weekly hours run, then 


per kw., which is less 
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1,02534 kw.-hr. per week; 1,026 
3 = $30.78, the cost per week for current only. 

Using gas at 30c. per 1,000 cu.ft., which is a fair aver- 
age for the territory, water at 6c. per 1,000 gal., and 
15 cu.ft. gas per horsepower-hour, water 6 ft. per hp.-hr., 


oil 5 gal. per week, and time of man starting and 
cleaning 5 hr. per week at 33%c. per hr., the results 
follow: 


I oe nk 6k he A Oe ne ae $6.19 
5 gal. oil at 20c... 1.00 
8,250 gal. water at 6c : ‘ aaarieien irate 50 
5 hr. man at 33c... i‘ “~Eten’siendeneeune 1.68 
$9.37 

a a ei i le ie ae ee eee eee $30.78 
i ea htnt die ee hee oon eedeneehee 6 Gane eneeeseee 9.37 
ED re i eeu e cans saheoesebaen 21.41 


per week in favor of gas engine. 

It should be explained that 4% hr. per day is allowed 
the man to clean and start his engine. Force-feed oilers 
are used, thus reducing the watching required. Once in 
three months pistons are drawn out and the cylinder ex- 
amined for carbon. The extra 2 hr. per week takes care 
of this time. The cost of installing the two kinds of 
powers will break about even, while the foundations of 
the gas engine will cost more. The motors with switch- 
board starting boxes will overcome this, however. 

Oil City, Pa. JoHN Rem. 
bs 


A Fire-Bucket Float 

On page 431 our friend Tecumseh Swift refers to the 
round-bottomed fire pail as being deficient in some re- 
spects. This has been my experience; and I believe that 
if fire pails were used more often, the deficiencies of the 
round-bottomed pails would be readily recognized and 
very few of them would be sold. 

[I had my experience with these pails in a shop where 
jewel turning was done on small watchmakers’ lathes. 
Most of the operators were virls, and it was the custom to 
keep the machines and benches clean by wiping up every 
afternoon with a rag saturated with gasoline. 

This had just been done one afternoon when one of 
the girls overturned a small alcohol lamp that was used 
to soften the shellac with which the jewels were chucked, 
and the lamp not having been extinguished, the bench was 
ablaze in less than a second. 

This was where yours truly made a heroic dash for the 
rack holding the fire paiis, and lifting out ‘wo, made for 
the fire. 

Being much younger then, it is possible that [ was play- 
ing to the feminine gallery to a certain extent, but I 
forgot my lines in the helpless feeling that came over me 
when I tried to stand one pail down while heaving the 
contents of the other over the burning bench. I know 
I lost quite some time before IT made up my) mind to sac- 
rifice the one pail of water so as to be able to get both 
! vet it where it was needed. 
ive contended that all fire buckets, 


hands on the other ar 
Since that time ! 

like tubs, should stand on their own bottoms. 
Washington, D. C. Cuar.es W. SpIcer. 
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10 the boring-mill shop of the Bethlehem 
Steel Co., a four-story building of slow-burning brick 
construction, was gutted by fire. Reports attribute the 
cause of the conflagration to a short circuit, which ignited 
oil that was used as a cutting coolant. So rapidly did 
the fire spread that employees working within the build- 
ing had narrow escapes and were forced to use presence of 
mind in order to escape before the rapid spread of flames 
cut off retreat. 

One ordinarily thinks a machine shop as a place 
iron and steel and containing little that is 
combustible. There is nothing in machine tools to serve 
as food for flame nor in shafting or hangers overhead, 
and in fact very little in belting and such semicombusti- 
ble material to promote the rapid spread of fire, and the 
products are usually metallic. 

Here we have a case, however, which, 
report, it was scarcely an instant after the 
covered that almost the entire building was enveloped 
flames. 

There seems to be but one conclusion that can be drawn 
from a case of this kind. It is said that cutting oil, piped 
from mach‘ne to machine, was returned in this depart- 
ment througa open ducts. One does not ordinarily associ- 
ate cutting oil with inflammability, and in fact one would 
have some difficulty in igniting ordinary cutting oil with- 
out applying sufficient heat to raise the temperature con- 
siderably. The sudden spread of the fire at the Bethle- 
hem Steel Co., however, would indicate the presence of 
inflammable oil vapor collected in this department. 
Under any other hypothesis it is difficult, if not impos- 
sible, to account for the facts reported in this case. 


On Nov. 


largely of 


according to 
fire was dis- 








It would seem as though profitable investigation could 
be made into the flashpoint and fire test of oils which 
are used in shops in large amounts and under more or less 
exposed conditions, with a view of learning just what 
precautions are necessary. It may be of service here to 
define the “flashpoint.” This is the temperature at which 
an explosive vapor is given off from heated oil. The test 
for this is very simple and consists in placing a small 
amount of the oil in a metal cup and heating it slowly. 
Above the cup is a gas burner or other flame. The flash- 
point is indicated when the vapor which arises from the 
heated oil ignites in quick puffs. The “fire test” is a 
somewhat higher temperature at which the oil gives off 
its vapor rapidly enough to cause a continuous flame. 

A very necessary and important precaution is the need 
of knowing by actual test the flashpoint and fire test of 
each variety of oil that is brought into a shop. When it 
is necessary to use an oil of low flashpoint, a knowledge 
of the risk should result in proper safeguards. 

In many shops one may observe tanks of highly inflam- 
mable liquids, such as gasoline, used for the purpose of 
removing grease from machine parts. These oil recep- 
tacles are of course provided with metal covers, but the 
covers are not closed while the oil is being used, and it 
is conceivable that dangerous vapors collect above such 
receptacles subject to ignition at the slightest spark. 

It should also be remarked that a proper ventilating 
system by causing continuous circulation of the air will 
do a great deal to prevent the accumulation of dangerous 
vapors such as apparently existed at the Bethlehem plant. 
But the safest way is to do away with such vapors alto- 
gether. Let’s have noncombustible machine-shops. 
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Self-Deception as to Condition 
of Machine Tools 


Machine-tool depreciation is a more difficult question 
than may appear on the surface, the customary 10 per 
cent. being simply a means of getting them off the books 
at a definite period. The period is too short in some cases 
and far too long in others, particularly with automatic 
and special machinery, which may be outclassed in a year, 
even though the machine itself is not badly worn. 

In the question of wear alone, however, there is room 
for widely differing opinions. Engine lathes are in use 
today which have seen 40 years of service and which can 
still give a good account of themselves on the kind of 
work they can handle. In the turning of projectiles, 
however, they would not show a very large production. 
But when it comes to actually wearing out so as to be 
unfit for further service on repair or job work, the engine 
lathe comes of a long-lived family. 

In the case of automatic machinery we face a some- 
what different problem, for as machines become more 


complex the functioning of the various parts with proper 


relation to one another requires greater accuracy than 
with the simple machine. This is not always recognized 
even by good mechanics, in charging off depreciation of 
equipment. In too many cases it is assumed that because 
machines are well cared for no depreciation takes place. 
Yet a careful study of shops that take the best of care 
of their machinery will show that depreciation does 
take place in spite of it, especially in the more highly 
organized machines. 

In one instance that recently came to our notice the 
books showed practically no allowance for depreciation, 
although some of the machines were from six to ten 
years old. Splendid care had been taken of them and 
the owner considered them as good as ever. A careful 
study of conditions as pointed out by his business manager 
showed him the error of his ways. 

Consultation with the foreman soon developed the fact 
that whenever a job came into the shop on which extreme 
accuracy was required it could only be handled by a very 
few of the machines, those which had been installed more 
recently than the rest. It showed very clearly that even 
though a shop takes the best of care of its machines and 
endeavors to keep them up to the top notch of efficiency, 
it seems to be next to impossible to keep them keyed up 
for the most accurate work very many years and that 
sufficient depreciation should be allowed to replace them as 
necessity requires. 

Nor is this necessarily any criticism of the machine 
All moving parts wear, yet repairs or replacement is only) 
attempted with the main pieces, such as spindle bearings, 
slides and perhaps locking pins. But small wear in 
several parts may make a large total when these parts 
happen to come together, as they too often do. Complete 
overhauling by the builder or replacement is the only way 
to maintain accuracy. And there are usually enough 


improvements to make the new machine pay. 


Four Great Shop Questions 
Worth Studying 


In studying work in the shop—or the work of the shop, 
for that matter four great questions that can 
be asked, and when these are properly answered a long 


stride will have been taken toward carrving out whatever 


there are 


These queries are adapted from those asked 
called the method of analysis. 
What is the object of the work ? What is the 
What is the material for the work ’ 


is planned. 
in what is 
They are: 
method of working ? 
What is the mechanism for the work ? 

The first deals with purpose: What are you trying to 
do? What is vour aim? What result are you after? A 
clear answer to this question cuts out a lot of wool-gathe: 


engineering 


ing, idle, fruitless speculation and brings one into th 
narrow path that leads to a single object. It concentrates 
the mind upon a definite problem. 

The possibility of narrowing down one’s viewpoint by 
asking and answering this question is wel! emphasized by 
one brilliant analyst, who insists that not a single punctu 
ation mark, not even a comma, can be used in writing the 
that when introduce a 


comma or semicolon or other mark you have added an 


answers. He maintains you 
other thought, which shows that you have not reduced 
your object to its lowest terms. This minimum must be 
reached to bring the maximum of concentration and the 
expenditure of least subsequent effort. 

The second question deals with the “how”: What course 
is best to pursue? How How 
shall we do it? A careful answer to this question settles 
the matter of process and often determines technical suc- 


shall we reach our aim? 


cess or failure. 

The third query asks for a selection of material: Of the 
many available, best The 
answer to this is closely tied up with the economic aspects 
of the problem. 
project often rests upon the selection of material. 

The last question is of equal weight with the others, for 
it inquires about machines and tools. No words need be 
used to point out its importance. In the machine shop 
the possible answers in many cases are almost numberless. 

The mechanical equipment is not only a large item in 
preparing to do work—to manufacture—but has a great 
influence upon the continuing costs of production, par- 
ticularly on the direct-labor cost and overhead expense. 

A simple, easily remembered formula for these four 
great questions in planning work in the shop is: What 
object; what method; what material; what mechanism. 


which is for our purpose ? 


The commercial success or failure of a 


— 
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Co-operation and a Square Deal 


An observer familiar with shop doings recently had 
occasion to go into a machine shop the management of 
which had adopted as its slogan, “Codperation and a 
square deal.” It is probable that this shop would be 
called medium-sized, as about 120 men are employed. The 
product is of two general lines, the one standard, the 
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other special. However, the standard work comes in 
such small lots that it has always been considered best 
to pay daywork wages. 

Some six months ago the management noticed an in- 
creasing lack of interest among the men. A little self- 
examination disclosed the fact that the attitude of the 
managing and superintending force was also drifting 
into one of laxity. The following methods were used 
to remedy these troubles: 

A system of shop meetings was arranged, with a ses- 
sion every week attended by three workmen, chosen by the 
shop, and the representatives of the management. No 
foreman is permitted to be in attendance. The shop 
representatives have an opportunity to air any troubles 
that may have come to the surface during the week, such 
as operations on the work, machine equipment and gen- 
eral conditions of the shop. 

These difficulties, whatever may be their source or 
merit, are removed after the meeting has worked out an 
equitable solution, and in this way harmony of purpose 
and feeling is maintained. It is instructive to men- 
tion one trouble that arose and point out how it was 
remedied. 

It had long been customary to allow the men ten 
minutes’ time for cleaning up their machines on Satur- 
day. At one of the shop meetings it was pointed out 
that although this time was ample on many machines, 
on some it was altogether inadequate for proper clean- 
ing. Asa result, some men either had to work overtime 
to put their machines in proper condition, or clean as 
much as could be done in ten minutes and let the rest go. 
Kither method worked an injustice—in the one case to 
the workman; in the other to the company. The solu- 
tion arrived at in the shop meeting was the arrangement 
of a schedule covering the various kinds of machines and 
permitting for each a sufficient time to properly fix up 
before Saturday noon. This was an attempt to secure 
codperation and. establish a square deal. 

Another feature that has been introduced is a weekly 
social hour. During this period a well-known man talks 
on some educational or social subject, and an invitation 
for discussion is extended to everyone present. The com- 
ments that follow are always interesting, often useful, 
and permit the workmen to broaden their own views both 
by listening and giving expression to their own ideas. 
A reading room is now being projected, as the next step 
in a concrete expression of the spirit of the slogan. 

While conditions alter cases and modify the details of 
what should be done, as well as govern original decisions, 
one feature of the attitude of this company could well 
be followed in many. This is taking down the bars of 
secrecy between the shop and the office and bringing the 
two mutually dependent factors in production closer to- 


gether. 


Responsibilities of Machine- 
Shop Managers 

On another page of this issue mention is made of the 
fire which occurred at the Bethlehem Steel Co. last week. 
Public opinion is apt to jump at conclusions, and in this 
case, as in some others, it arrives at the conclusion that 
the fire must have been of incendiary origin. 

We must not, however, overlook the fact that in plants 
work the 


which are rushed with an unusual amount of 
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degree of supervision of things not directly connected 
with the main drive toward output is likely to suffer. A 
plant which is ordinarily cleaned up daily may be neg- 
lected somewhat because of the congestion of work and 
the difficulty of securing labor, so that fire risks are quite 
likely to increase in proportion to the degree of shop con- 
gestion. Discipline may become more lax under these 
conditions, not only from inability to give a thorough 
supervision to the increased number of men, but also in 
view of the fact that jobs are more easily obtained and 
less restriction is likely to be tolerated. 

The more one considers these things the less likelihood 
there is to attribute these unfortunate occurrences to 
anything except unintentional carelessness. The fact that 
the numerous recent fires which have been reported oc- 
curred chiefly in munition plants tends to bear out the 
urgument of carelessness due to congestion just as 
strongly, if not more so, as to give basis to any other 
belief. Here are a number of plants making munitions, it 
is true, but also crowded beyond any previous conception 
of their capacity. Is it not as logical to assume that 
increased fire risk follows such a condition as it is that 
risk of injury by accident also follows congestion? That 
precautionary measures have been overlooked is evidenced 
hy the fact that these things occur at all. 

A machine shop in itself is not a very inflammable 
proposition, either in the nature of its equipment or its 
product. Therefore, to make machine shops noncombus- 
tible should not entail a line of endeavor at all suggesting 
the impossible. The main consideration is the use of 
lubricants and already research has shown that the flash 
point of lubricating oils can be greatly raised, thereby 
decreasing the most likely opportunity for the start of a 
machine shop fire. 

Iron and steel, bronze and brass are the chief materials 
found in these places. Brick, steel and concrete are the 
most common materials composing them. Aside from the 
lubricating oils which are used, and which it is pointed 
out on another page should be subjected to thorough test 
and restriction, there is little food for flames with the 
exception of wooden shop floors and whatever wooden 
furniture and interior trim may be used. 

One can understand that it is not a difficult matter to 
have a fire in a pattern-storage building that is made of 
wood of flimsy construction and which is jammed full 
of wooden patterns. But it is difficult to conceive how, 
if ordinary precautions are used, a disastrous fire could 
possibly occur in a modern machine shop. One or two 
individuals could not purposely accomplish it; a thing 
of this kind would require the connivance of everyone in 
the vicinitv. Provided the watchfulness of the fire patrol 
was increased in proportion to the number of men em- 
ploved and the degree of cleanliness kept equal to that 
of the previous noncongested state, the risk of fire, espe- 
cially during working hours, either from natural or 
unnatural causes, would be almost negligible. 

Concentration upon the main issue is an admirable 
trait highly developed among American manufacturers, 
hut we must not let this concentration work to the detri- 
ment of the ordinarily observed precautions. 

The tendency, unfortunately, at such times is to con- 
sider the cause of such occurrences as due to something 
bevond our control—to the other fellow, so to speak. This 
is an easy way to shift the mental responsibility which we 


know lies more or less with ourselves. 
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Heavy 24-In. Lathe 


The lathe shown is of heavy construction and designed 
for the heaviest possible service within its capacity. The 
bed is deep and heavily cross-webbed, and the pedestal 
legs are placed flush with the ends of the bed, so that 
there is no overhang. These legs are also made to extend 
well under and along the bed, giving it ample support 
for all occasions. 

The headstock is extra long and is hollowed out to re- 
ceive the cone in such a way as to make it unusually rigid. 
It has double back gears which are easily shifted by means 
of a lever on top of the gear cover, within easy reach of 
the operator. All gears are well covered with guards, so 
made as to be easily removed for work or inspection. The 
tailstock is of the regular set-over type, with extra-long 
spindle bearing and crank-and-pinion movement for run- 
ning it along the bed. The carriage has long bearings on 
the V’s and is fitted with a compound slide. 
is of the double-plate type, which gives support to both 
ends of the gear shafts in it. The apron levers are simple 
and so arranged as not to confuse an operator. 

The principal dimensions of this lathe are as follows: 
Rated as a 24-in. lathe with a 10-ft. bed, it will actually 
swing 261% in., and has a bed 10 ft. 8 in. long. It will 
take work 5 ft. long between centers, and with the tail- 
stock overhung will take 5 ft. 4 in. The front spindle 
bearing is 444x8 in.; the rear spindle bearing, 3144x514 
in.; hole through spindle, 2,4; 
takes a 4144-in. belt. The regular equipment of the ma 
chine includes wrenches, !arge and small faceplates, 





The apron 





in. The three-step cone 
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Rail-Ending Machine 


The illustration shows a rail-ending machine recently 


developed by the Newton Machine Tool Works, Ince., 
Philadelphia, Penn., for high-carbon, high-manganese, 
openhearth rails. While the general outline resembles 


preceding designs, improvements have been made in the 

















RAIL-ENDING MACHINE 
details of construction to provide for the high resistance 
encountered from the materials referred to. 

The motor is mounted on the top of the machine, driv- 
with a 


ing L0-in. belt through phosphor-bronze worm- 


wheel and hardened-steel worm of steep lead. The worm- 


wheel is double keyed to the spindle, which is one-half 




















HEAVY 24-IN. DOUBLE 


necessary gear covers and change gears for cutting threads 
from 1 to 18 per inch, including 11%. Without counter- 
shaft this machine weighs approximately 7,200 lb. and 
with countershaft about 8,000 Ib. It is made by Wickes 
Bros., Saginaw, Mich. 





BACK-GEARED LATHE 


the diameter of the cutter head Bearings are capped and 
bronze-bushed to allow take-up for Wear. Feed is by 
stationary screw and revolving nut, the thrust being taken 


by eit losed ball bearings S ih. in diameter. The spindle 


has a forward movement of 2%4 in., having hand adjust 
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ment and four changes of feed amounting to 1/,,, 
The revolutions of the 
The spindle 


32> 
*/,, and +, in. per revolution. 
cutter head are from 5 to 15 per 
also has adjustable automatic stops with safety limits, 
so that the spindle cannot jam at either end, and is also 
furnished with power quick-return motion. 

All gears are fully inclosed, and the principal driving 
The base is surrounded with 


min. 


and feed gears run in oil. 
pan and machine fitted with a circulating pump and dis- 
tribution system for cooling the tools. There are cored 
openings in the base, which provide for the ready removal 
of chips as they drop through. 

The machine is fitted with lifting hooks so as to be 
readily transportable from one fixed position to another 
to take care of the different lengths of rails encountered 
in the mill. The cutter head is of the three-tool tvpe and 
can be used either with solid cutters or with tool holders. 

The rail is clamped in a chuck, which is fitted with 
hardened serrated plates. The mouth of the chuck is 
beveled in all directions to provide for the ready entrance 
of rail. The clamp is of the air-operated type, providing 
a clamping pressure of 32 tons, and is operated by a 
valve shown in the foreground. An adjusting screw with 
handwheel is provided on the air clamp to take care of 
the various sections of rail placed in the machine. 


293 


Portable Drilling Machines 


The machine shown in Fig. 1 was originally made for 
drilling the holes and driving lagscrews, but a number 
of other uses have since been found for it. 

The outstanding feature of the machine is that it can- 
not be burned out by cverloading, for an automatic 
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FIG. 1. PORTABLE DRILLING MACHINE 
mechanical device throws out a switch before the danger 
point is reached. Since this throwout does not depend 
on any magnetic influence, the action is positive. This 
switch also acts as a stop for the feed when a tap, reamer 
or other tool reaches the bottom of a hole. 

The offsetting of the spindle makes it possible to reach 
into corners where many other electric drills could not be 
used. Its construction also makes it easy to hold on the 
heavier classes of work. In using this tool for lagscrews 
the drill chuck is secured to the side handle in such a way 
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that, after the hole is drilled, it may be withdrawn so as 
to expose a square socket that fits over the head of the 
lagscrew. 

Ball bearings are utilized throughout, and they are all 
inclosed in grease-tight cups, making it unnecessary to 
renew the lubricant for a long time. A 1-hp., series- 
wound, reversible motor is used, which_may be connected 
to a 110-, 220- or 500-volt circuit. f? desired, the ma- 
chine will be furnished with a universal motor adaptable 
to either direct or alternating current. The reversible 
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FIG. 2. HAND-SIZE ELECTRIC DRILLING MACHINE 


motor makes it possible to use the machine for tapping or 
backing out screws, the automatic switch disengaging the 
feed at the proper point. 

Many applications of this form of drilling machine 
will suggest themselves to the practical reader. For 
instance, it may be used in crating machinery, driving 
staybolts, facing the ends of bearing boxes after they have 
been assembled in the machine, and for other purposes 

The available speeds range from 60 to 400 r.p.m. under 
load. The capacity is for drills up to %4 in., taps up to 
114 in., hand reamers up to 214 in. and pipe or bolt 

The weight of the 


threading up to 34 in. diameter. 
machine is about 30 Ib. 

The hand-size electric drilling machine shown in Fig. 
2 is of convenient size and shape and allows the operator 
to use one hand for drilling and the other for holding the 
work. The spindle is long in proportion to the size of 
the machine and is supported in two bearings, making it 
steady and smooth running. Ball bearings are used 
throughout. Lubrication is so arranged that no renewal 
is needed for a year or more. 

The drive from the motor spindle to the drill spindle 
is through a train of spur and spiral gearing. By the 
use of a special plug the machine may be mounted in 
the spindle of a regular drilling machine, making it in 
effect a drill speeder. An automatic mechanically oper- 
ated switch throwout positively prevents burning out of 
the motor by overloading. The available speeds are 1,500 
r.p.m. for ;’;-in. drills and 1,000 r.p.m. for the 4-in. 


size. The capacity is up to 14 in. in steel and % in. in 
wood. It has external cord connection, a universal] 110- 


or 220-volt motor and weighs about 5 lb. It is known as 
Type AU. These machines are recent products of the 
Automatic Electrical Tool Co., Cincinnati, Ohio. 
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Electric Shell-Baking Unit 


To effect a saving in the time required for baking the 
copal varnish on the inside of high-explosive shells, and in 
order to provide a simple, compact and easily operated 
unit for doing this, the electric heater shown was devel- 
oped by the Consolidated Car-Heating Co., Albany, N. Y. 

It will be observe? that the construction of this unit 
is such as to withstand the severe usage to which it is sure 
to be put in baking the heavy shells. A substantial chan- 
nel-iron base is provided, on which the shells are posi- 























ELECTRIC SHELL-BAKING UNIT 
Above is a sheet metal asbestos-lined 


This is arranged 


tioned as shown. 
hood containing the heating elements. 
to slide up and down; and when down, the heating ele- 
ments are in the correct position in the shells, the latter 
being covered by the hood. 

It will be noticed that the heat is by this construction 
employed most effectively, as it passes directly to the 
surface to be baked and the hood prevents excessive loss 
due to radiation. Economical use of the electric current 
thereby results, and the baking can be done in from one 
to one and one-half hours. 

Another feature is the automatic operation of the con- 
trol switch, which throws the current on when the hood 
is down over the shells and cuts it off when the hood is 
raised, 

The unit can be made up to take any of the high-explo- 
sive shells and to operate on any voltage, alternating or 
direct current, up to 600 volts. 
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Hardened-Steel Bearing 


This bearing is being manufactured by Templeton, 
Kenly & Co., Ltd., Chicago, Il., for such classes of high- 
and low-speed machinery as use hardened-steel bearings. 
The bearing can be easily and accurately adapted to dif- 
ferent places and positively locked against rotation or 
lateral movement. 

It is formed from a solid bar of steel to a shell of 
accurate dimensions, both inside and outside being fin- 
ished. Two keyway slots are milled on the outside of 
the shell at an acute angle to the diameter in the same 
relative positions on opposite sides. The bearing is then 
heat-treated and hardened. The key is stamped from 
heavy plate steel and formed to shape. The head, or 
large part, fits snugly into the opening in the boss of 
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the machine in which the bearing is to be located and the 
two smaller lugs fit the milled slot in the bearing. 
The shaft which is to rotate in the bearing is put in 


position, the bearing placed over the shaft and the key 

















BEARING AND KEY 


STEEL 


inserted so that the end of each lug resis in the slot, into 
The 


slots and expand to a driving fit between the frame of 


which it is driven home. lugs follow the angle of the 
the machine proper and the outer shell of the bearing. 
The enlarged head of the key drives home in the aperture 
in the machine frame through which the key was inserted. 


~ 


Electric Shop Truck 


The electric shop truck shown is made in a variety of 
types and sizes by the Orenstein-Arthur Koppel Co., Kop- 
pel, Penn. It is known as the “Electromobile.” 

The rolled channel-section frame is carried four 
helical steel springs of sufficient carrying capacity not 


on 





ELECTRIC SHOP TRUCK 


to go solid under a full load, yet resilient enough to pre- 
vent injurious shaking of the roughest kind. The springs 
not only protect the batteries against shocks, but the 
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working parts and the load as well. This resiliency in 
connection with the transmission makes the truck suit- 
able for rough usage and obviates the use of runways or 
plank roads. 

The motor is a direct-current, high-speed, series motor 
The controller has four speeds 
forward and four reverse. By means of a silent chain 
the motor drives a differential keved to a jackshaft. The 
jackshaft runs on three ball bearings and carries sprock- 
ets, from which the two rear wheels are driven by means 
of roller chains. With this transmission the truck can take 
a 30-per cent. grade while heavily loaded. 

The brake is a duplex external band brake applied on 
the housing of the differential and is mechanically inter- 
locking with the auxiliary controller drum in such a way 
that stepping on the foot pedal releases the brake and 
closes the circuit from the battery to the controller. The 
controller is so designed that this foot pedal cannot be 
operated without bringing the controller handle to the 
neutral, or “off,” position, thus making the operating 
Any speed can be made 


running on ball bearings. 


mechanism safe at all times. 
from the pedal by raising the foot on it. 

ae , 

lhe steering gear is a standard automobile type. It 
will of course be understood that a trailer can be attached. 
The carrying capacities range from 3,000 to 4,000 Ib. 


om 


Universal Test Indicator 


The illustration shows a new model of the universal 
test indicator made by Henry A. Lowe, Cleveland, Ohio, 
and previously described on page 483, Vol. 40. 

The new model has an adjustable dial, as well as a fric- 
nom 


tion-joint composite lever. The range is 0.025 in 

















UNIVERSAL DIAL TEST INDICATOR 


inally, but the hand makes about one and one-third turns, 
giving the indicator an actual range of 0.040 in. The 
magnification is about 110 times. 

It will be observed that a friction joint is provided at 
the pivot of the contact joint so that this joint may be 
set in any position through an angle of 210 deg., mak- 
ing the instrument well adapted for both inside and out- 
side work. 

Another new model of this form of indicator is provided 
with an adjustable holder to fit into the post of the 


machine. 
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Large Machine-Tool Plants 
Change Hands 


The large contracts for war munitions obtained by 
Ralph B. Phillips, treasurer and general manager of the 
American Steam Valve Mfg. Co., Boston, 
Mass., are having a widespread influence in the machine- 
tool field. Some months ago Mr. Phillips purchased the 
plant of the Critchley Machine Co., and the Reed & Curtis 
\Miachine Serew Co., of Worcester, and the Patterson Rub- 
Ler Co., of Loweli, Mass., to handle British and Russian 
fuse and detonator work. 

The White Mountain Paper Co. plant at Portsmouth, 
N. H., was then bought for the manufacture of shells 
of various sizes, this order alone being for over $22,000,- 
This is to be known as the New England Steel and 
Ordnance Co. 

All this work required an immense number of machine 
tools and Mr. Phillips has had men scouring the country 
for them for months, securing large numbers in this way. 
This has led to the acquiring of such machine-tool plants 
as manufacture machines needed for this work, two of 
the large companies being recently purchased by the R. B. 
Phillips Mfg. Co. 

These are the National-Acme Mfg. Co., Cleveland, 
Ohio, and Montreal, Canada, with an authorized capital- 
ization of $2,500,000, and the Windsor Machine Co., 
Windsor, Vt. This makes the largest machine-tool trans- 
action which has occurred in recent years. 

The holding company will be known as the Phillips 
Corporation, with a capital of $25,000,000. There are 
unfilled orders booked without cancellation 
amounting to $60,000,000, 

Mr. Phillips states that the rumor to the effect that the 
plants of the National-Acme Manufacturing Co., of Cleve- 
land, Ohio, and the Windsor Machine Co., Windsor, Vt., 
will manufacture war munitions, or that their products 
will be taken by any one concern, is absolutely untrue. 
These plants, as well as that of the American Steam Gauge 
and Valve Manufacturing Co., Boston, will be operated 
All orders on the books will be filled and 


Gauge and 


clauses, 


as heretofore. 
all old customers will be taken care of. 

Ralph B. Phillips is to be president of the Phillips Cor- 
poration and Lloyd H. Atkinson, formerly of Bethlehem 
Steel Co., is vice-president. The operating companies will 
continue to be run separately, with but few if any changes 
in their individual officials. 


eos 


% 


Ball-Bearing Merger 


The newly organized S. K. F. Ball Bearing Co., of 
Hartford, Conn., of which details were recently published 
in the American Machinist, has absorbed the S. K..F. 
Ball Bearing Co., of New York. Active direction of the 
consolidated company will be in the hands of B. G. Prytz, 
who has been elected president: while F. R. Blair, for the 
past four years in charge of the sales of the New York 
company, has become assistant general manager. 

The board of directors includes Frank A. Vanderlip, 
president of the National City Bank, New York City; 
3. M. W. Hanson, vice-president and works manager of the 
Pratt & Whitney Co., Franklin B. Kirkbridge, New York 
City; and Messrs. Carlander and Wingquist, directors of the 


Swedish S. K. F. Company. 
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Prices--Materials and Supplies 





PIG IRON—Business continues at a record-breaking scale. 
From the October report of the United States Steel Corpor- 
ation, it is shown that the increase in orders for the month 
is 847,834 tons. The volume of work on hand has no parallel 
and mills are overtaxed. The prices below show advances of 


50c. per ton in Pittsburgh and Chicago, and at the new basis 
an unusual flood of orders is being received. Shipments 
are promised in many cases at the convenience of the mill 


Some manufacturers are attempting to hold the market steady 
at the prevailing quotations, but expect little success. Quota- 


tions were current as follows at the points and dates indi- 
cated: 

Nov. 12 Oct. 14, Nov. 12, 

1915 1915 1914 

No. 2 Southern Foundry, Birmingham $13.00 $11.50 $10.00 
No. 2X Northern Foundry, New York. 16.75 16.25 14.25 
No. 2 Northern Foundry, Chicago... 17.00 14.25 13.25 
Bessemer, Pittsburgh... 17.45 16.95 | 14.55 
Basic, Pittsburgh........ 16.45 15.95 13.35 


METALS—The market is more or less irregular. A heavier 


demand by both domestic and foreign consumers has caused 
the advance in both Lake and electrolytic. Each sells at 
18.50c. per Ib., the former for 30 days delivered and the latter 
cash f.o.b. New York. Due to the scarcity of tin the price 
continued to advance during the past week and is now nom- 
inally quoted at 4le. Shipments are blocked in the Mediter- 


affected the market. 


ranean and the Panama Canal has also 
Louis at 5.15c. per Ib. 


AS we go to press lead is selling in St. 


and the market is firm. Following the demand for other 
metals, spelter jumped two points in the last week and the 
present business is so good that the market is expected to 
hold steady 
MISCELLANEOUS METALS—NEW YORK 
Nov. 12, | Oct. 14, Nov. 12, 
1915 | 1915 | 1914 
-- ——Cents per pound—————- 
Copper, electrolytic (carload lots). 18.50 18.25 | 11.374 
a ah . an 41.00 33.00 34.50 
OS SRE SIEE pate amare cen 5 15 4.50 3.50 
EES ee eee eee eee 16.00 14.00 5.15 
Copper sheets, base........ ection 23.25 23.00 16.50 
Copper wire (carload lots)....... 28 .25 28.00 12.75 
Brass rods, base Py Ne We 26.25 26.25 12.00 
ES EEE 31.00 31.00 15.00 
Brass sheets ' ; ‘ 26.25 26.25 12.25 
Solder 4 and 4 (case lots). 23.37) 20.00 19.00 


issue tin was quoted at 23c. 
This should have been 33c 


the Nov. 4 
dated Nov. 30. 


Correction—In 
under the heading 


MONEL METAL—The leading interest is so heavily booked 
earlier 


with orders that deliveries are not being promised 
than from five to six months. The following prices went into 
effect on Nov. 1. 
Mill Lengths 8 Ft. and Over 
10,000 6,000 2,000 500 Less than 
Lb Lb Lb. Lb 500 Lb 
Size, of a Size of a Size of a Size of a Size of a Size 
In and Over and Over and Over and Over and Over 
Rounds—Squares -— ——Cents per Pound— 
k— wv 31.50 32.00 32.50 33.00 36.00 
;— *& 31.25 31.75 32. 25 32.75 35.75 
i tolj 31.00 31.50 32.00 32.50 35.50 
14} to 2] 31.75 32.25 32.75 33.25 36.25 
Rounds 
3 to 3y% 32.50 33.00 33.50 36.00 37.00 
Squares 
: a 32.50 33.00 33.50 36.00 37.00 
Rounds 
3} to 3H 32.25 32.75 33.25 35.75 36.75 
Squares 
Sie to 3H 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
4 to4} 33.00 33.50 36.00 36.50 37. 50 
5 te 6H 36.00 36.50 37.00 34.50 38.50 
7 tobi 36.50 37 00 37.50 38.00 39.00 
Flats. . 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than | in. thick 
Hexagon Bars two cents (2c) per pound over corresponding size of round rods 
than 1 ft. 


For cutting to any specified length not shorter 


add le. per Ib. 


The scrap allowance is 18c. per Ib. delivered at works. 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
Nov. 12 Oct. 14, Nov. 12, 
1915 | 1915 1914 
_— —Cents per pound— - 
EE 2.20 ] 2.10 ! 1.85 
Steel T’s base....... 2.25 2.15 1.90 
Machinery steel (bessemer).. . 2.15 2.05 1.85 
The above prices are for angles 3 in. by \% in. and larger 


and tees 3 in. and larger. 


COLD DRAWN STEEL SHAFTING—The price is higher 
than a week ago, the present quotation being 40% off list. 
This price is to consumers requiring a fair-sized lot 

SWEDISH (NORWAY) IRON—One important dealer is 


Material 
firm 


York 
hold 


f.o.b. New 


does not 


quoting $4 per 100 lb is very scarce 


and the above price 


IQQANOEUAAERECYENONELENSUNUAAEAGLEELCLENeONASeUNNENT OLA UUUNA AST NNREUNAA ALANNA ckentvenescatanuyenigeeyveeeyceanecceetcusvaescuvaaucnncagecasseatecseurusaeveasaeeecgveaenegnecvevenenseenvensaayceneeevvseepengnnnenesvnguavesvncaanzutvanis 





STANDARD PIPE—Mills are still operating at a good 


capacity On carload lots f.o.b. Pittsburgh the following dis 
counts hold 
Black Galvanized 
% to 2-in. steel, butt welded 78 63% 
2% to 6-in. steel lap welded 77 62% 
7 to 1l2-in. steel lap welded 75 HS 
At this rate prices are as follows 

-Cents \ Cents 
Diam- Galvan- Diam- Galvan 
eter Black ized eter Black ized 
% -in 2.53 4.19 5-in 34.04 55.50 
l-in 3.74 6.30 6-in $4.16 72.00 
1\4-in ». 06 8.39 7-in 59.50 98.77 
li%-in 6.05 10.0: 7-in 62.50 $1.03 
2-in 8.15 12.55 9-in 86.25 1.43 
2%-in 13.45 21.92 10-in $1.03 1.70 
3-in 17.59 28.68 ll-in 1.16 1.92 
4-in 25.07 40.87 Ll2-in 1.27 2.10 


COKE—Prompt furnace coke easier Some business fo 





next year. Prompt and foundry coke stiffer, with good pros- 
pects. Production and shipments increased further Below 
is given the tabulation of prices covering the past four 
weeks Contract quotations covering this week are for the 
first half of the year: 
Oct. 30 Nov. 6 Nov. 13 
1915 1915 1915 
Prompt furnace.... 0/$2.60 @ 2.75/$2.60@ 2.75) $2.40@2.50 
Contract furnace... 2.25@2.50| 2.25@2.50;) 2.35@2 
Prompt foundry.... 2.30@2.60| 2.60@2.85| 2.90@3.00| 3.00@: 
Contract foundry... 2.40@2.60| 2.60@2.85) 2.90@3.25|) 3.00@3.2 
SHEETS—Demand for both black and galvanized sheets 
is exceptionally heavy The former has advanced 15c. and 
the latter 25c. per 100 Ib. during the past week. Mills are 
operating at about 80%, and one of the leading interests is 
out of the market on blue annealed sheets for five months 


and is not taking orders on black or galvanized for shipment 


before February. 
STEEL SHEETS FROM JOBBERS' WAREHOUSE, NEW YORK 








Nov. 12 Oct. 14, | Nov. 12, 
1915 | 1915 | 1914 
om —Cents per pound—- - - 
ee ee 3.00 2.75 | 2.00 
= 7 Ree 2.90 2.65 2.50 
Nos, 22 and 24 Black.. 2.85 2.60 2.45 
Nos. 18 and 20 Black........ seas 2.80 2.55 2.40 
No. 16 Black.. ; eee 2.70 2.45 2.35 
No. 14 Black.. Ree bets is 2 00 2.35 | 2.25 
No. 12 Black. ; : a 2.55 2.30 2.20 
No. 28 Galvanized 4.75 4.50 | 3.50 
No. 26 Galvanized ; 4.45 4.20 3.20 
No. 24 Galvanized 4.30 4.05 | 3.05 
SEAMLESS DRAWN TUBING—Demand is satisfactory and 
prices well maintained. The base price is 3lc. for brass and 
29.50c. for copper. For immediate stock shipment from ware 
house 3c. is added to this price, which offers the following 
quotations: 
Diam., In Brass Copper Diam., In Brass Copper 
LA $4.00 32.50 . 35.50 33.50 
1 $4.00 32.50 4 36.50 $4.50 
1% 34.00 32.50 t's 38.50 36.50 
1 34.00 $2.50 > 40.50 38.50 
hy 24.00 22.50 6 41.50 24 50 
9% $4.00 32.50 7 43.50 11.50 
.. 34.00 32.50 8 45.60 13.60 
OLD METALS—The demand ilthough moderate, is con 
sidered fair. The following are the dealers’ purchasing prices 
in New York 
Cents Cents 
Copper per Lb Brass per Lb 
Heavy and crucible..... [B.ee BOOTY cccccocesoscoouce 10.50 
Heavy and wire.......-. 15.00 Light errr rr 9.00 
Light and bottoms...... 13.50 No.1 yellow rod turnings 10.75 
ead No 1 red turnings 10.50 
Heavy Ke 1.25 
Tea 1.00 Zine 10.50 
MACHINE BOLTS At present from New York warehouse, 
on sizes from % in. by 4 in. and smaller, 75 off list is dis- 
counted; for larger and longer sizes, 65 and 10 is allowed 
These prices are for bolts having square heads and squars 
nuts At this rate the prices per 100 are shown below 
- -— Diameter 
Leneth 4 ay " A 7% lin 
1% in cone See $0.60 $1.64 $2.42 $3 $4.7¢ 
2 in 7 $45 64 1.76 0 3 Oo 
2% in caeees $65 68 1.88 77 3 32 
3. sOoin 185 72 2.00 »o4 3.97 61 
3% in 505 76 2.12 3.11 4.19 89 
ALUMINUM—On small quantities of pig aluminum 5éc. Is 
being asked 
ANTIMONY—For spot delivery on Chinese and Japanese 


brands, duty paid, the price is 37c. per Ib. 
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demand good. 
according 


the 
variation 


and 
and 


is scarce 


WELDING MATERIAL 
change 


Prices below are subject to 
to quantity and shipment: 





Welding Wire Cast-Iron Welding Rods 
Cents Cents 
per Lb. per Lb. 
SS Sr Se ere i Dy 19 Se. See. «es08 25.00 
and No. 10.... 8.25 - wr oe oe. SO. ce ces 21.00 
aha ak Ps dale aiken - 9.00 % by 19 in. long...... 19.00 
(Adee s eee eReew 10.00 % by 21 in. long...... 19.00 
a daha tocar .00 A 
SS GMS Wes oss 2. 00 Sisco Vanadium Wire in Coils 
Roteceseextss ee ae or Sticks 
. , . : ee ee ee ee 15.50 
Sisco Special Welding Steel enone cre e035) 15.00 
er ain a ate ene are wie aeiee PE) Ab. cacuy cuawaheweseanwe 14.00 
is cw anion a cake Lee RE SM a ee eo andi ow wieder 12.00 
M. sstaghescuepeuws ccow Bee 4% and larger.......... 11.00 
NUTS—tThe call for this material is considered excellent. 
On hot pressed square nuts $4.50 off list is allowed and on 


the following prices are effective: 
Hot 


hexagon $5. At this rate, 
Hot Pressed Square Pressed Hexagon 
-—~Per 100 Lb. 


Short -—Per 100 Lb.— _ Short 
Diam. Blank Tapped Diam. Blank Tapped 
Ee oe err $11.50 _ ae ee $17.50 
S 6eenée ones $7.50 9.00 | ian?e 11.10 
ER ccccccecess 5.50 a errr $6.20 7.20 
7: shaw ow nines 4.50 5.20 1% aS rr 5.00 5.60 
“CPR RS eae 4.00 4.40 lye ,15, 138, 2 4.90 5.50 
lye, 15%, 13%, 2 3.90 4.30 2% Pere Per 5.00 5.70 
Dae éheeeeeeuws 4.00 Get SU scwwesnses 5.30 6.10 
SRE ae 4.30 4.90 
On semifinished nuts 80% off list is allowed. 


and smaller are selling at 


tank rivets 
off list is allowed, 


RIVETS—Steel 
For copper rivets 50% 


75 and 10% off list. 


and on burrs 25% 


ATTEND 
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WROUGHT WASHERS—From New York warehouse the 


present quotation is $5 from list price. At this rate the 
following prices hold: 
Diam- Price per Diam- Price per 
eter, In. 100 Lb. eter, In. 100 Lb. 
1s ee | $9.00 1 ly, ee $4.30 
Rr rae 7.20 BOR. «een nkenesedcauwes 4.20 
i whekeee ceaw ee one 6.40 . pancwa dese Vaan eee 4.10 
See er rere 5.50 2 9 Ss, eee 4.00 
San veeaceeanetteseuss 4.80 i Dain Mics seneeseuee 4.20 
Dee) Wie ckaneeesweseon 4.40 SM, SG Os 6 ihicsccces 4.50 
TOOL STEEL—The demand far exceeds the pene One 
important factor in the market claims that the amount on 
hand does not exceed 50 tons. European buy ers are in the 


market for large quantities. At present $2.25 to $2.75 per Ib. 
is being asked. 

CARRIAGE The demand continues fair. On % 
by 6 in. and smaller 70 and 10% off list is made; for larger 
and longer sizes 65% off list is the charge. At this rate the 











price per 100 is as follows: 

Diameter — 

Length 4 i . y 5% 34 

. 3 ee $0.27 $0.38 $0. 44 $0.77 ; 
2 ices oe aa rai .30 41 .84 8 
er ae oe .44 0 91 $1. i4 $2. 01 $2.98 
: ee ee .35 48 .64 .98 1.24 2.15 3.15 
| ee 38 +51 .69 1.05 1.33 2.28 3.33 


yaste at New York can be 
Colored mixed sells at 4@7'c. 

ZINC S mand is heavier than a week ago and 
prices have advanced ic. per Ib. In carload lots f.o.b. mills 
164ec. is quoted. In New York in casks it is 17c. and broken 
lots sell at 18c. 





COTTON WASTE 
had at from 6@9c. per Ib. 





SAL SODA remains unchanged at lic. per Ib. in bbl. lots 
in New York. The price in Philadelphia is 75c. per 100 Ib. 

ROLL SULPHUR in 360-lb. bbl. is selling in New York at 
$2.15 per 100 Ib. 


SLT 


; New and Enlarged Shops 


TM TT 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section, 


If you cannot find just what you want, 


send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 
Osgood Co. has awarded the contract for the 


The Parks- L 
one-story garage at Malden, Mass. Esti- 


construction of a 
mated cost, $20,000. Noted Nov. 

Willys Overland Co. has awarded the contract for the con- 
struction of a garage at Springfield, Mass. 

The Lake Torpedo Boat Co. is constructing an 
its plant at Bridgeport, Conn. 


addition to 


The Bullard Machine Tool Co., Bridgeport, Conn., has 
been granted a permit for the construction of an assembly 
building. 

The New Departure Manufacturing Co., manufacturer of 
hardware, Briston, Conn., plans to build an addition to its 
plant. 

The New England Westinghouse Co. has awarded the 
contract for the construction of a one-story addition at 
Meriden, Conn., for the manufacture of stocks for guns. 
Noted Nov. 4. 

The Coe Brass Branch of the American Brass Co. has 
awarded the contract for the construction of a rod mill at 
Torrington, Conn. 


awarded the contract for 


The Waterbury Tool Co. has 
factory at Waterbury, Conn. 


the construction of a 100x200-ft. 
Noted Nov. 4 

R. F. Worden & Sons is building a 
garage at Waterbury, Conn. 

A one-story addition is being built to the plant of the 
American Knife and Shear Co., Waterville, Conn. 
The American Buckle Co. has awarded the contract for 
construction of a factory at West Haven, Conn. Esti- 
cost, $60,000. 


two-story, 27x101-ft. 


the 
mated 


STATES 


the construction of an 
Transportation Co. 


ATLANTIC 


awarded for 
Automatic 


MIDDLE 


The contract has been 
addition to the plant of the 
Buffalo, N. Y. Noted Nov. 4. 


A 60x200-ft. addition is being built to the plant of the 
J. P. Devine Co., manufacturer of vacuum drying apparatus,, 
Clinton St. and Erie Railroad, Buffalo, N. Y. 


We have been informed that work will be started about 
Dec. 1 on the construction of an addition to the plant of the 
Ferguson Steel and Iron Co., 1399 Bailey Ave., Buffalo, N. Y. 
Estimated cost, from $50,000 to $75,000. Noted Nov. 4. 


The contract has been awarded for the construction of an 
addition to the plant of the Sterling Engine Co., 
Buffalo, N. Y. 


Niagara St., 
Estimated cost, $9,000. 


Plans have been prepared for a two-story, 110x200-ft. brick 

machine shop on 23rd St., New York, N. Y. (Borough of Brook- 

lyn), for the Empire Repair and Electric Welding Co., 42 
w hitehall St., New York. 

The contract has been awarded for the construction of a 
one-story garage and storehouse at Driggs Ave. and 10th St., 
New York, N. Y. (Borough of Brooklyn), for the Linde Air 
Products Co., 30 East 42d St., New York, N. Y. (Borough of 
Manhattan). Estimated cost, $17,000. 

Bids are being received by James S. Maher, Arch., 
West 145th St., New York, N. Y. (Borough of Manhattan), 
a garage for the McGuire Estate. Estimated cost, $15,000. 

Melchior, Armstrong & Dessau, 116 Broad St., New York, 
N. Y. (Borough of Manhattan), is in the market for three 
large machines for punching and shearing work. 

The contract has been awarded for the construction of 
a three-story, 49x100-ft. garage at 440 East 1jlth Ave., New 
pore, | M. Y. (Borough of Manhattan), for the New York 

eraid, 

The Davis Machine Tool Co., Inc., Rochester, N. Y., recently 
incorporated, with a capital stock of $750,000, has taken over 
the plant of the W. P. Davis Machine Co. and plans to enlarge 
same and install new equipment. J. M. Fitzgerald is Pres. 


The contract has been awarded for a three-story garage 
and machine shop for W. W. Ford, South Lexington Ave., 
White Plains, N. Y. 


An addition will be built to the plant of the Peerless Tube 
Co., manufacturer of collapsible tubes, Bloomfield, J. 


The Central Machine and Supply Co., New York, N. Y., 
has acquired a site at Boonton, N. J., where it plans to estab- 
lish a plant for the manufacture of automobile parts. 


The Simms Magneto Co., East Orange, N. J., manufacturer 
of magnetos and ignition plugs, will build two additions to 
its plant. Estimated cost, $15,000. 

The Metal Plating Co., 200 Fifth Ave., New York, N. Y., has 
awarded the contract for the construction of a factory on 
Reese AVG. Elizabeth, N. J. Estimated cost, $70,000. oted 
Sept. 30. 


The American Abrasive Metal 
build a new foundry on Colt St. 


The M. W. Kellogg Co., 
of piping material, plans to 
Danforth Ave. 


The contract has been awarded for a three-story, 75x140-ft. 
factory on Clinton St., Newark, N. J., for the American Metal 
Bed Co. 

Bids are being received by Jordan Green, Arch., 31 Clinton 
St., Newark, N. J., for factory for American Piston Ring Co., 
South llth St. Estimated cost, $10,000. 


431 
for 


Co., Irvington, N. J., will 
Estimated cost, $10,000. 


Jersey City, N. J., manufacturer 
build additions to its plant on 
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_ Baker & Co., Inc., Newark, N. J., manufacturer of platinum 
wire, etc., will build a new factory on Austin St. 


James A. Banister & Co., manufacturer of shoes, Newark, 
N. J., will build a new garage at its plant on Orange St. 


The Central Newark, N. J., manufacturer 
of tin ware, plans to and remodel its plant on 
Ferry St. 


Carl Schonert, 
for the construction of a 


The McKeesport Tinplate 
build an addition to its plant. 


The contract has been awarded 
an addition to the plant of the American 
machinist and founder, Aramingo and Cumberland S8t., 
delphia, Penn. Estimated cost, $4,500. 


A factory and office building for the manufacture of auto- 
matic lighting systems for marine and railroad signalling 
will be constructed at Elizabeth, N. J., by the American Gas 
Accumulator Co., Perry Bldg., Philadelphia, Penn. 

The contract has been awarded for the construction of a 
two-story brick machine shop for the Electric Storage Bat- 
tery Co., 19th and Allegheny Ave., Philadelphia, Penn. Esti- 
mated cost, $1,500. 

The contract has been awarded for the construction of a 
two-story, 60x230-ft. addition to the plant of Merchant & 
Evans Co., 517 Arch St., Philadelphia, Penn., manufacturer 
of tinplate and metals. 


Stamping Co., 
enlarge 


Newark, N. J., has awarded the contract 
machine shop on South 20th St. 


Co., McKeesport, Penn., will 
for the construction of 
Engineering Co., 
Phila- 


The contract has been awarded for a garage and storage 
bui'ding for the Painter Dunn Co., Neville St., Pittsburgh, 
Penn. Estimated cost, $75,000. Noted Sept. 23 and Oct. 28. 


Revised plans are being prepared for a one-story, 27x126-ft. 
garage and repair shop for the Youghiogheny Coal Co., House 
Bldg., Pittsburgh, Penn. Estimated cost, $10,000. George S. 
Baton & Co., First National Bank Blidg., Engr. 


The contract has been awarded for the construction of a 


one-story, 78x111-ft. manufacturing plant at Yardley, Penn., 
for the Klauder-Welder Dyeing Machine Co., Amsterdam, 
N. Y. Noted Nov. 

The Baltimore Car and Foundry Co., Baltimore, Md., will 
build a 273x1,200-ft. addition to its plant at Curtis Bay. 


Estimated cost, $500,000. 


The Morris Iron and Steel Co., Frederick, Md., will install 
new machinery in its plant for the manufacture of lathes. 
Estimated cost, $10,000. 


The Washington Steel and Ordnance Co., Washington, 
. C., has awarded the contract for an addition to its forge 
shop. 
SOUTHERN STATES 
Products Co., Durham, N. C., 
factory for the manufacture 


recently incor- 


The Durham 
of war 


porated, will build a 
munitions. 


The Clinton Cam Co., Clinton, S. C., plans to build a foun- 


dry for the manufacture of a cam for repairing looms. H. L. 
Scaife, Pres. and Treas. 

The Ornamental Foundry Co., Anniston, Ala., will build 
a foundry, machine and pattern shop for the manufacture 


of ornamental lamp posts, c.-i. sectional culvert pipe, miscel- 
laneous castings, etc. 


The foundry of the Ruston Foundry & Machine Shops, 


Alexandria, La., recently destroyed by fire, will be rebuilt. 
W. W. Brown, Camden, Ark., Pres. 
MIDDLE WEST 


Plans are being prepared for the construction of an addi- 
tion to the plant of the Osborn Engineering Co., 740 Engineer- 
ing Bldg., Ashland, Ohio. Estimated cost, $25,000 


The Topping Fireproof Garage is constructing a 
at Ashland, Ohio. Estimated cost, $15,000. 


garage 


Plans are being prepared for the construction of a one- 
story, 25x47-ft. factory at Canton, Ohio, for the Everhard 


Manufacturing Co., manufacturer of hardware specialties 


Estimated cost, $4,000. 


The contract will soon be awarded for the construc- 
tion of a one-story, 200x200-ft. factory at Carthage, Ohio, 
(Cincinnati post office), for the Hess Spring and Axle Co. 


Estimated cost, $40,000. 


Plans have been prepared for the construction of a garage 
at Fifth St., Cincinnati, Ohio, for Frank Fox. Estimated cost, 
$40,000. Noted Oct. 14. 


The Hunefeld Co., manufacturer 
awarded the contract for the construction of a 
inforced-concrete addition to its plant at Cincinnati, 
Noted Sept. 30. 


The American Shipbuilding Co. has awarded the contract 
for the construction of a pattern shop, foundry and machine 
shop at Cleveland, Ohio. Noted Nov. 4. 


of stoves and ranges, has 
six-story re- 
Ohio 


The Elyria Iron and Steel Co. will construct an addition to 
its plant at 232 East 13lst St., Cleveland, Ohio. Estimated 


cost, $7,500. 


automobile repair shop 


Frank Kinoka will construct an 
Estimated cost, $1,000. 


at 1320 Miles Ave., Cleveland, Ohio. 
The Pasadena Co. will construct a public garage at 9400 
Euclid Ave., Cleveland, Ohio. 
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The Chisholm-Moore Manufacturing Co., manufacturer of 
malleable iron castings and chain hoists, has awarded the 
contract for the construction of a one-story factory at Cleve- 
land, Ohio. 

The Overland Automobile Co. will construct a garage and 
service building at East 66th St. and Euclid Ave., Cleveland, 
Ohio. Estimated cost, $75,000 


manufacturer of elec- 


Distributing Co., 
branch factory 


plans to establish a 
Ohio 


The Frantz Premier 
trical household devices, 
at 275 North 20th St., Columbus, 

The Shaw Wire Fence Co 
nolds Ave., Columbus, Ohio, 


has purchased a site at 830 Rey- 
and will construct factory. 


Plans are being prepared by Thies & Thies, Davis Bldg., 
Dayton, Ohio, for the construction of a three-story brick and 
steel addition to the plant of the Ohio Metal Products Co., 39 
Edgar St., Dayton, Ohio. 


We have been advised that the Defiance Screw Machine 
Products Co., Defiance, Ohio, is in the market for screw ma- 
chines. Estimated cost, $34,000 Noted Nov. 4 

The contract has been awarded for the construction of a 
plant at East Chicago, Ind., for the American Locomotive 
Superheater Co. Estimated cost, $120,000 Noted Nov. 11 


construc- 
Ohio 


contemplates the 
East Liverpool, 


Steel Co. 
its plant at 


National Drawn 
addition to 


The 


tion of an 


_ A. L. Jackson has awarded the contract for the construc- 
tion of a one-story, 50x65-ft. garage at Elyria, Ohio Esti- 
mated cost, $10,000. 


Fire, Nov. 6, destroyed the plant of the International Steel 


and Iron Co., Evansville, Ind Loss, $50,000 
The Crucible Casting Co. is constructing an addition to its 
plant at Shawn S8St., near Bellefontaine Ave., Lima, Ohio. Esti- 


mated cost, $60,000. 


The East Iron and Machine Co. will construct an addition 
to its plant at Lima, Ohio, for the manufacture of cartridge 
making machinery. 

Cc. S. Rinebolt will improve the Selfridge handle factory 
and install a brass aluminum foundry at Lima, Ohio. 

Cincinnati Ball Crank Co. has awarded the contract for 


the construction of a one-story, 100x275-ft. factory at Oakley, 


Ohio (Cincinnati post office). 

Plans have been prepared for the construction of a two- 
story reinforced-concrete pattern shop at Oakley, Ohio (Cin- 
cinnati post office), for the Cincinnati Bickford Tool Co, Noted 
Nov. 11 

The Shelby Wire Manufacturing Co. will construct a 
story, 60x150-ft. factory at Shelby, Ohio, by day labor. 
mated cost, $10,000. 


The Arrow Manufacturing Co., manufacturer of 


one- 
Esti- 


electrical 


apparatus, has awarded the contract for the construction of 
a two-story, 60x120-ft. factory at Toledo, Ohio. Estimated 
cost, $25,000. Noted Oct. 14. 

The Electric Auto Lite Co. has awarded the contract for 
the construction of an addition to its plant at Toledo, Ohio, 
Estimated cost, $100,000 Noted Nov. 


prepared for the construction 
Ohio, for Louis Lichite. 

has awarded the contract 
Toledo, Ohio. Estimated 


Preliminary plans are being 
of a 70x90-ft. garage at Toledo, 

The Wine Railway Appliance Co 
for the construction of a factory at 
cost, $7,000 


The Trumbull Steel Co. has awarded the contract for the 
construction of eight additional sheet mills at Warren, Ohio. 
Noted Oct. 28. 

The American Sheet and Tin Plate Co. has awarded the 
contract for the construction of an addition to its plant at 
Gary, Ind. Noted Oct. 28. 


J. B. Howard will construct a garage at Meridian and 10th 
Ave., Indianapolis, Ind. Estimated cost, $13,000. 

Bids are being received for the construction of a one-story, 
50x130-ft. garage at Birmingham, Mich., for R. 8S. Porrett. 


Preliminary plans are being prepared by Bates & Gamble, 
Arch., 601 Close Realty Bldg., Toledo, Ohio, for the construc- 
tion of a two-story garage at Crosse Point, Mich Estimated 
cost, $10,000. 

Plans are being prepared for the construction of two 
one-story, 40x200-ft. and 60x257-ft. garages at Detroit, Mich., 


for Gray Estate 
Bids are being received for the construction of a one-story, 
50 140-ft. garage at Detroit, Mich., for T. H. Lunn, 127 Char- 


lotte St., Detroit. 

Fire, Oct. 29, damaged the plant of the Buhl Malleable Co 
at Wright and Adair St., Detroit, Mich. Loss, $6,000. 

The Cadillac Motor Car Co. will construct an addition to 
its plant at 79 Amsterdam St., Detroit, Mich Estimated cost, 
2,000. : 


manufacturer of automobile parts, has award- 
pressed 


Dodge Bros., 


ed the contract for the construction of a four-story 
shop and die shop at Joseph, Campau and Bismarck St., De- 
troit, Mich 

The Buick Motor Car Co. will construct a 300x530-ft. foun- 
dry at Flint, Mich 

The Ackerman Electric Co., manufacturer of electric spe- 
cialties, will construct a two-story factory on Pine St., Grand 


Rapids, Mich. 
construct a one-story addi- 


The Connor Foundry Co. will 
Grand Rapids, Mich 


tion to its foundry on Monroe Ave., 
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The Michigan Hearse and Motor Co. is constructing an 
addition to its plant at Grand Rapids, Mich. New machinery 
will be installed. 

Bids have been received for the construction of a plant 
at Holland, Mich., for the Holland Furnace. 

Armour & Co., will construct a two-story garage at 3041 
Pitney St., Chicago, Ill. Estimated cost, $28,000. 

J. Ogden Armour has purchased a site in Broad St., Chi- 
cago, Ill., and will construct a garage. 

The Cadillac Automobile Co., 2301 South Michigan Ave., 
Chicago, Ill., has purchased a site at Indian Ave. and 23d 
St., Chicago, and will construct an eight-story building. Esti- 
mated cost, $200,000. 

Bids are being received for the construction of a one and 
two-story, 50x107-ft. garage at Chicago, Ill, for H. L. Dor- 
man 

Bids are being received by Anton Charvat, Arch., for the 


garage at Chicago, 


construction of a one-story, 101x145-ft. 
Estimated cost, 


lll., for the Ogden Auto Sales and Garage Co. 
$20,000. 

The General Fire Extinguisher Co., manufacturer of mill 
sprinklers, will build an addition to its plant at Chicago, Ill. 
Estimated cost, $30,000. 

The Western Cartridge Co., 
a plant at Springfield, Ill 


The 


East Alton, Ill, will construct 


awarded for the construction of a 
two-story, 55x80-ft. garage, machine shop and welding plant 
at Hartford, Wis., for L. J. Knickerbocker, to be occupied 
by the Hartford Auto Tire Pump Co. 

Plans are being prepared by Earl F. Miller, Arch., Dempsey 
Bldg., Manitowac, Wis., for the construction of a five-story, 
55x300-ft. brick and steel factory at Manitowac, Wis., for the 
Aluminum Goods Manufacturing Co. 

A. J 
has awarded 
Midland and 
cost, $20,000 


Bids are 


contract has been 


manufacturer of stoves, 
construction of a plant at 
Wis. Estimated 


Co., 
the 
Milwaukee, 


Lindemann-Hoverson 
the contract for 
Cleveland Ave., 


being received for the construction of a one- 
story, 40x90-ft. addition to the foundry of the Standard Cruci- 
ble Steel Casting Co., 719 13th St., Milwaukee, Wis. 

The George H. Smith Steel Castings Co., 500 Clinton St., 
Milwaukee, Wis., has awarded the contract for the construc- 
tion of a 65x100-ft. addition to its plant at Milwaukee. Noted 
Sept. 30 

The contract has been awarded for the construction of a 
one-story, 80x320-ft. foundry at Racine, Wis., for the Belle 


City Malleable Iron Co. Noted Oct. 7. 
WEST OF THE MISSISSIPPI 
Cc. J. Novak has awarded the contract for the construction 


of a garage and machine shop at Cedar Rapids, Iowa. 


The La Plant Tool Co. will construct a one-story, 
ft. foundry at Marshallton, lowa, in the spring. 


60x200- 


The Arneman Auto Co. is constructing a one-story, 66x 
110-ft. garage at Tripoli, lowa. Noted Oct. 14. 

The Cloquet Tie and Post Co. plans to construct a plant 
at Cloquet, Minn., for the manufacture of laths and bolts. 

H. L. Knoblauch will construct a one-story garage and 
salesroom at 1225 Harmon PIl., Minneapolis, Minn. 

The Maples Steel and Machine Co. will construct a one- 
story factory at Minneapolis, Minn. Estimated cost, $60,000. 


The Minnesota Motor Car Co. contemplates the construction 
of one-story, 10x142-ft. garage at Minneapolis, Minn. 

The Minneapolis Steel and Machinery Co., 29th and Minne- 
haha St., Minneapolis, Minn., will build a one-story, 140x 
356-ft. factory at 2906 Minnehaha St. Estimated cost, $60,000. 


The 
matic 


manufacturer of pneu- 
Paul, Minn 


Co., 
plant at St. 


Helwig Manufacturing 
tools, plans to construct a 
Plans are being prepared for the construction of an addi- 
to the car repaid shed of the Atchison, Topeka & Santa 


tion 
Fe Railway at Argentine, Kan. Estimated cost, $45,000 

Plans are being prepared for the construction of a fac- 
tory for the General Iron Works, 20th and Pierce St., Omaha, 
Neb Estimated cost, $2,500. 


Plans are being prepared for the construction of a one- 
story, 60x132-ft. garage at Omaha, Neb., for Horace Plunkett. 
Estimated cost, $12,000. 


The Wet Wash Laundry is constructing a two-story, 48x 
150-ft. foundry at Omaha, Neb. 

Elsasser Bros. will construct a machine shop at 3030 South 
20th St., Omaha, Neb Estimated cost, $1,500 

The Montana Improved Wheel Co., recently incorporated, 


plant at Bozeman, Mont., 


contemplates the construction of a 
for automobiles. 


for the manufacture of a spring wheel 


Cc. Kolle plans to construct a garage and machine shop at 
Kalispeel, Mont 

Himmelberger-Harrison Lumber Co. has awarded the con- 
tract for the construction of a two-story garage at Cape 
Girardeau, Mo Estimated cost, $10,000. 

The Adams Auto and Supply Co. has awarded the con- 
tract for the construction of a three-story, 70x112-ft. garage 
at Chillecothe, Mo. Estimated cost, $50,000. Noted Sept. 9. 

We have been advised that the Kansas City Radiator Co., 


Noted 


Kansas City, Mo., will install power presses and shears 
Nov. 4 
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Plans are being prepared by E. J. Lawler, Arch., 1105 
Chestnut St., St. Louis, Mo., for the construction of a two- 
story, 70x160-ft. garage at St. Louis, Mo. 


Plans are being prepared for the construction of an auto- 
mobile repair shop at St. Louis, Mo., for the Rubican Realty 
Co. Noted July 29. 


The Wichita Falls Motor Co. plans to construct a plant at 


Dallas, Tex., for the manufacture of motor trucks. J. G. Cul- 
bertson is Mer. 
The Robinson Real Estate and Investment Co. is con- 


structing a one-story, 75x125-ft. garage at Denver, Colo. 


Estimated cost, $12,000. 
WESTERN STATES 
John Rohrberg plans to enlarge his foundry at Camas, 
Wash. 


purchased a site at 
plant. 


The Rothert Process Steel Co. has 
Leavenworth, Wash., and will construct a 

The Ford Lock Co., recently incorporated, contemplates 
the construction of a plant at Vancouver ,Wash., for the 
manufacture of a lock for the Ford automobile. 

J. G. Jameson is erecting a one-story, 90x100-ft. 
at Vancouver Ave. and Russell St.,, Portland, Ore. 

The Rotary Pump Co. is constructing a one-story factory 
at 61st Pl. near Lowell St., Oakland, Calif. 

J. B. Reite and E. V. Lacey are constructing a one-story 
brick machine shop at Bush St., San Francisco, Calif. Noted 
Oct. 


garage 


CANADA 

The Canadian Ingersoll Rand Co. has awarded the con- 
tract for the construction of a machine shop at Sherbrooke, 
Que. Estimated cost, $50,000. 

We have been advised that the Maple Leaf Auto and 
Garage Supply House is constructing a two-story, 29x1900-ft. 
Zarage at Hamilton, Ont. Estimated cost, $5,000. Lathes, 
drills, buffing and emery wheels will be installed. Noted 
Oct. 28. 

The A. B. Jardine & Co., manufacturer of screw plates, 
bolts, ete., will construct an addition to its plant at Hes- 
peler, Ont. 


The Empire Brass Co. has been granted a permit for the 
construction of an addition to its plant at London, Ont. 


The Electric Steel and Metal Co. has awarded the contract 


for the construction of a machine shop at Welland, Ont. 
Estimated cost, $20,000. 
The contract has been awarded for the construction of 


an addition to the machine shop of W. Baird & Son, Dundas 


St., Woodstock, Ont. Estimated cost, $4,000. 

Wagstaff & Vestrup, Nakusp, B. C., is in the market for 
new machinery, including rollers and folders and beading 
machine. 


GENERAL MANUFACTURING 
NEW ENGLAND STATES 


Plans are being prepared by Densmore & Le Clear, Arch. 
and Engr., 88 Broad St., Boston, Mass., for a factory at South 
Framingham, Mass., for I. Levinstein & Co., Inc., 74 India St., 
Boston. 


awarded for the construction of a 


The contract has been 
Spalding & 


three-story factory at Chicopee, Mass., for A. G. 
Bro., manufacturer of sporting goods. 


The Young Tire and Rubber Co. has awarded the contract 
for the construction of a one-story, 60x122-ft. brick garage 
at Holyoke, Mass. Noted Aug. 5. 

The United States Persian Rug Co. has purchased a site 
at Lowell, Mass., and will construct a plant. M. M. Costigan, 


200 Fifth Ave., New York, N. Y., is interested. 

The Otis Co., manufacturer of woolen goods, will con- 
struct a three-story factory at Ware, Mass. 

The Jenders Spinning Co., manufacturer of cotton yarn, 
will 


build a two-story, 70x70-ft. addition to its plant at Paw- 
tucket, I. 

The Killingly Manufacturing Co., 
goods, is constructing an addition to 
Conn, 

Swift & Co., Hartford, Conn., will construct a refrigerator 
plant at Hartford. Estimated cost, $100,000. 

The Muller Gloria Mills has awarded the contract for the 
construction of a dyehouse at Norwalk, Conn. Estimated 
cost, $8,500. 

The Bigelow-Hartford Co., manufacturer of carpets, will 
build three additions to its plant at Thompsonville, Conn. 


manufacturer of cotton 
its plant at Danielson, 


MIDDLE ATLANTIC STATES 
An addition is being built to the plant of the N. B. Fails 
Lubricating Co., Manitoba St. and Erie Railroad, Buffalo, N. Y. 
Bids are being received by Esenwein & Johnson, Arch., 
781 Ellicott Sq., Buffalo, N. Y., for chemical plant for Schoell- 
kopf Aniline & Chemical Works, Abbott Rd., Buffalo. Esti- 
mated cost, $50,000. 


Dunkirk 
manufacturing 


Dunkirk, N. Y., will build a glass 


Estimated cost, $8,000. 


Glass Co., 


plant. 
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Cost Accounting by Machinery 





SYNOPSIS Mechanism and machineru for sai 


tng mental labor have hatherto heen confined lo 
those forms that, within narrow limits, have re 
placed sim ple computing and tahulating processes 
dealing with completely predetermined data. Thus 


the cost-accounting nde hinery described aL this 


article is an innovation, torial replaces pie nilal lahor 


in isolatina recording ane combining How ind ame 
counts—the payroll and job-labor distribution of 
a shop. The areater part of the equipment has 
heen im Ope ration since Oct. 7 It w electrically 
actuate ad thron ghoul. 1/ (ll? mon ent ora wo i 
ing week it shows how mue each man has earned 
Mp lo fhat minute. bhie fatal des acerued tn each 
department and the arand waae total for a (he 
partme nts. lt also shows al anu moment during 
lhe lify of i iob order how nidecn lahoy has heen 
‘ pe nded on if. hon nidcl ahbor each department 
Has accumulated on jobs avuringd live elapsed lime oT 
Ihe payroll meek and the total labor expended in all 
departs ents dur i r the pame per 





The term “labor-saving machinery” is commonly wi 
to 
or ease manual labor 


In like the 


derstood mean mechanical devices that save, shorten 


human muscles 
ol 


the work done by 


manner thought of division labor 





n the industrial world to a nereasing degree. Its 
strangeness soon passes awa Whe we stop to analvz 
some of the common devices around us 

An adding machine will sum a column of figures \ 
ing the same result as that obtained by accurate mental 
adding. For the intense application of the brain and th 
few movements of the fingers mad writing down tli 
result the machine has substituted the simple mental read 
ing of the quantities to be added a i large number o 
Cas) manual operations Com t machines are sit 
larly manipulated and bring a like savin Tabulatin 
machines go a step farther ntroducing automati: 


1 } 


movements in their mechanisn 


But all of these work with 
The adding machine sums qu 
the computing machine combin 
fixed upon as entering some prol 
chine handles in a most skillfu 
accounting history None of the 
ormation that should be record 
becomes known. 

It is evident that the mecha 
ing mechanism for the mental 
acts as they occur, and registet 

far more difficult than mere! 
eady determined. <As an illust 


computing machine the facts tha 


manual control 


il] determined data 
r that ha ‘ ih’ 
el the tabulatin mn 
| fashion facts that a 
e deals with current | 
(| ! u res as tast } 


yblem of substitut 


process of isolating unit 
and combining then 
manipulatin data al 
itl! we tha bring to 
* SS) th worked 101 








FIG. 1. GENERAL VIEW OF OFFICE 


splitting up of manual work nto its elementary parts, 


distributing these among a number of individuals and later 
rk. The fact t! atl 


mental worl 


coordinating the results of their we 
hy an analogous procedure we can subdivide 
nd even substitute mechanical means for brain processes 
But it is, th 


that must intluence actio 


~ not so ren rally Acct pted. nevertheless. 


basis of mportant principl 


ah 





EQUI 





MENT FOR AUTOMATIC COST ACCOUNTIN 

a payroll week, and that | is 2% per hr The 
machine properly worked e the result 
413.36 as the am . : But sup- 
pose we ask a machine t e the facts that Smith 
working in the shop, that his I s 27 per ty . ai | 
through automatic action t it al nstant during 
the pavroll we ! 1} is rh up i Liat 
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time—then we have set a far different and much more 
difficult problem. If we ask further that Smith’s weekly 
wages be split up among the various jobs he has worked 
upon, to give a job-labor distribution by mechanical 
means, we have added greatly to the complexity of our 
request. 

Yet, amazing as it may seem, this problem has already 

















been solved. Since Oct. 1 mechanism has been isolating, 
Total -Job 
Register 
Departmental rn 
“ob Reaiste ae 
aS 
— of 
a 
Individual ¢ 
Bown cher ob 
J 
‘ 
duct Workman's Distributing 1 
7 7 witchboard } iy 
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FIG DIAGRAM OF OPERATION OF REGISTERS 


recording and combining the facts necessary to make up 
a shop payroll, and since Oct. 18 has been making a labor 
distribution to individual jobs. About 
now cared for by these methods, from 300 to 350 job 


60 workmen are 


changes are made every day, and 500 jobs can be regis- 
tered at once, for there are 2,000 job registers and four 
departments. 

The equipment was designed and installed by the Syn- 
thelytic Co.," 111 West Monroe St., Chicago, IIL, 
in the plant of the Liquid Carbonic Co., Chi- 
The product of this plant is soda-water foun- 


also of 
cago, 
tains, bottling machinery 
Thus far only four departments are being served, known 


and soda-fountain supplies. 


as No. 7, the wood mill; No. 8, the cabinet shop; No. 9, 
the finishing shop, and No. 10, the trimming shop. The 


equipment has not been applied on machine work. 

The novelty of the art involved in the conception and 
development of this equipment is forcibly shown by the 
fact that in prosecuting the applications for the patents 
under which the equipment is built there were no cita- 
tions to a previous art and no interferences of any im- 
portance. 

The broad aims of the men who have given their time 
and energy to this bold departure from existing methods 
und practice are these: 

To bring increased accuracy into accounting; to show 
instantaneous accounting results; to give actual instead 

“*’This initial 
known as the “Chrono Cost-Accounting 
now installed is called “Chrono” because it 
ing time, or rather on its prime functions for 


iccounting purposes, viz., wages and some of 
accruing elements of cost 


installation of the Synthelytic Co. is what is 
System.” The system 
is based on elaps- 

factory- 
the other 
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of average costs; to provide means to increase the contro! 
of costs; to eliminate mental labor; to avoid mental 
errors ; to prov ide means for the practical standardization 
of accounting methods. 

A general view of the office part of the equipment is 
shown in Fig. 1. At the extreme right is a cabinet m 
which the payroll accounts are registered; next, toward 
the left, are two cabinets for the job accounts, separated 
hy and facing an aisle, and at the extreme left is the job- 
A standard type of program 
is not shown in 


distributing switchboard. 
clock is also located in this office, but 
the illustration. Only a single operator is necessary—a 
young man shown sitting near the switchboard. 


OPERATION OF THE REGISTERING MECHANISM 

To simplify somewhat the difficult task of explaining 
the construction, operation and control of this mental- 
labor-saving mechanism, the operation of registering will 
lc taken up first. This is done with a conscious disregard 
of a strictly logical treatment, which should begin with 
construction, then turn to the collection of the facts and 
finally show the method of recording. 

In a skeleton diagrammatic form the operation of the 
recording mechanism is shown in Fig. 2. The source of 
electric current is a storage battery which is connected 
to the circuits through the master controlling machine. 
The recording circuit through the payroll registers is 
closed by the workman when he pushes in his button on 
entering the shop in the morning and at noon. On leav- 
ing at noon and night he releases his button. When the 
hour for beginning work arrives, the controlling mechan- 
ism begins to send electric impulses through the payroll 
registers, depending in frequency upon the man’s raté. 
These impulses actuate the counters and accumulate his 
wages, a cent at a time, on one counter, his part of a de- 
partmental wage on another and his part of the total wage 
of all the departments of the shop on a third. 

These registers accumulate for each payroll week, which 


The 


runs from Thursday morning to Wednesday evening. 





FIG. 3. WORKMEN'S IN-AND-OUT PUSH-BUTTON PANELS 


totals are then transferred to written records and the 
counters reset to zero and replaced or others already set to 
zero substituted for them. By these changes the equip- 
ment is ready for the next week’s payroll accounting. 
Turning back to the diagram of Fig. 2, it will be no- 
ticed that only the lower circuit through the payroll reg- 
isters has been traced. There is another, and as drawn, 


upper, circuit passing through the job-distributing regis- 
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FIG. 6. JOB 
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JOB-DISTRIBUTING SWITCHBOARD 


erent i 


ters. When a workman's 


plugged into the proper job registe 
through the distributing switchboard 
the Sarit mpulses that revistel hy) 
wages also register the amount of h 
labor. first on the individua job coul 
ter, second o - departmental job 


Tire job labor coun 


The re 


wrtments, 


ord o thr ual job register Is 
copied off as so as tiv job is finished, 
the counter ; removed, set back t 
ero and replaced. ready to record ai 
other jo Che department distribution 
totals and the grand total are used to 
ches : thr paVrol totais, ane ir erased 
it the e 0 ! ! week, 
This explanation c s all the fea- 
tures o ( m of F 2, ON 
cept the ! tive we registe! 


wages by departments that are being 


seconded on the payrell registers, bet 
not on job-distribution registers, It i 
evident that 1 week the sum 0 
the readings of the “total-job regis 
ter” al inproductive-wage register” 
must eql j tiv eading ol} th “total 
Wage registe! 

DR Mowrts this outline of the fun 
ie ‘ vister mechanism we 
can profitably turn to the devices then? 
selves. The first that may well receive 
attention is. th vorkmen’s pushbrt 


Tons 7 ese are The torm of simpl 


pushbutton switches built up into panels 

as shown in Fig. 3 and placed near the 

shop entrance. The white buttons reg 
These 


panels replace the usual time clocks. 


ter in and the black ones, out. 
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The cabinet containing the payroll registers is shown 
in Fig. 4. The counters grouped at the left are for 
individual workmen; those in a vertical row at the right 
accumulate the departmental and shop-wage totals. 

This part of the equipment has been developed from 
a measured-service meter that has been used for years 
in telephone exchanges. The job-distributing switchboard! 




















FIG. 7. DETAIL OF REGISTERING UNIT 


is shown in Fig. 5. It also has been adapted from the 


telephone field. The plugs when inserted into the jacks 
connect the source of electric impulses for individual 
men with the job-distributing counters for the jobs on 
which they are working. These are shown in the cab- 
inet in Fig. 6, 

Reference has been made to the fact that the counters 
have been adapted from a device well known and thor- 
oughly tested in telephone practice. One of the 
ister strips and a single actuating unit are shown in 
detail in Fig. 7. frame 
and form a unit fitting into the register cabinets. The 
six number-engraved disks or wheels in each counter per- 
mit the recording of sums from $0.01 to $9,999.99 by 
lc. increments. An actuating unit is provided for each 
counter and consists of a solenoid and its armature, so 
arranged that the movement of the latter actuates the 
Each electric impulse accumulates $0.01. 


reg- 


Five counters are carried in a 


yvuit wheel. 
Safeguards are provided to avoid overrunning or failing 
to register when an impulse is received. 

On the back of each registering strip is a locking device 
which prevents any the counter wheels 
when a strip is removed from the cabinet. 

We have now followed through the registering opera- 
tions and have considered briefly the mechanism by 
the done. We must 


movement of 


means of which accumulating is 





13, No. 


2») 
~~ 
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now turn to the devices that control and send the elec- 
trical impulses that actuate the registers. These are 
outlined in diagrammatic form in Fig. 8. They consist 
of a master controlling machine, a program clock that 
controls its operation with reference to elapsed time, a 
switchboard and rheostats that control the driving motors 
of the machine, a storage battery that supplies current 
for the registering circuits, a rate rack for the work- 
men’s rates of pay and a private telephone system to 
convey information in regard to jobs. 

The program clock, through a differential governor, 
starts and stops the controlling machine and synchron- 
izes its speed to a fixed number of evolutions per work- 
ing day. The machine can be run at normal speed, 1144 
times normal speed or twice that speed. 

The control exercised by this machine over the im- 
pulse circuits can best be explained by this parallel: Let 
us assume that a paymaster wishes to distribute the 
wages of the workmen minute by minute. Imagine him 
arranging the pay envelopes of his men around him in 
a circle. Imagine again that he turns completely around 
on his heels inside this circle once every minute. In 
his left hand he has a box of pennies, and with his right 
he tosses these, one at a time, into the envelopes when 
the proper instant comes. If a workman has a rate of 
60c. per hr., or le. per min., the paymaster will put a 
penny in his envelope every time he turns around. If 
has a 30c. rate, he will get a penny at 
every other turn. If a third has a rate of 20c., he will 
get a coin at every third turn. A man with a 45c. rate 
will get three pennies for each four turns, while one 


Shop 
Telephone O} 


another man 
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FIG. 8 DIAGRAM OF ARRANGEMENT OF COMPLETE 
EQUIPMENT 
with a 25e. rate will receive five coins for every twelve 
turns. 


In a similar fashion we can imagine a cost clerk dis- 
tributing the labor of these same men to job orders, by 
tossing at proper intervals of time the equivalent of 
their wages in pennies into boxes labeled with the orde 


numbers. 
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FIG. 9. WORKMEN'S RATE RACK FIG. 10. WORKMEN'S SHOP TELEPHONE STATION 
Now the controlling machine of this cost-accounting The rates are set as regards the mechanism by the 
equipment supplies the impulses that actuate the me- rate rack shown in Fig. 9. The various groups of con- 


chanical equivalents of the paymaster’s and cost clerk’s nections are for all even-cent rates from 6 to 60 pei 
arms, and the individual cents are recorded on a counte! nour, The cireuit Irom each man’s pushbutton Is 
instead of being tossed into an envelope or box. Under through the rack and the particular group of conne 
the synchronizing control of the governor an impulse — tions corresponding with his rate. An impulse from thi 
is offered to every circuit once every minute. Whether machine for a 50c, man finds a closed electri ecu 
it is sent on or not depends on the circuit being open or only every other minute. 

closed, and this is determined by the relationship of the The information for the completion of the circuit he- 
man’s rate and any particular minute in question. tween an individual man’s rate-rack connection and the 
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FIG. 11 MASTER CONTROLLING MACHINE FOR THE REGISTERING CIRCUITS 
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proper job register is received at the distributing switch- 
At conven- 
ient points in the shop are stations, such as the one 
When a workman begins or finishes 


hoard over the private telephone system. 


shown in Fig. 10. 
a job he telephones his own number and the job number 
to the switchboard, using a formula like this: “Work- 
” or “Workman 96 off job 
” From this information the switchboard operator 
It is evident that 


537 O42, 37,- 


nan YO on job 
42. 
makes or breaks the proper connection, 
this distributing board is constantly undergoing changes 


in settings as some jobs are completed and others begun. 


The small telephone switchboard Is shown in Fig. 5. 


The master controlling machine is most ingenious in 


design and interesting in construction. It is shown in 


Fig. 11: but lack of but a most 


prevents any 


a space 


99 


~~ 
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The part of the machine at the extreme left completes 
selectively the final closing of the circuits, depending on 
the relationship between the man’s rate and elapsed time. 
The speed governor, which is connected to the pro- 
gram clock, is hidden in the view of the machine by the 
rate-selecting device, which consists essentially of a series 
of notched disks the lands of which represent impulse 
periods and the notches, inactive periods. 
The motor-control and battery-charging switchboards 
are shown in Fig. 12 and are simply standard equipment. 
One feature of the methods in the plant where this 
equipment is Installed is the excepting of certain men— 
principally laborers—from the advanced rate of time and 
a half for overtime 
increasing their rate from 11 p.m. until morning to only 


between 5 p.m. and 11 p.m. and 











4 *\ ort ng 


FIG. 12. MOTOR AND BATTERY FIG. 13 
SWITCHBOARDS 
general description of its features. At the right are 


two motors—one 220 volt, three phase, alternating cur- 
14 The first men- 


tioned is for regular running. is an emer- 


rent, the other volt, direct current. 
The second 
veney unit that will automatically pick up the load of 
the machine when the alternating current fails. It takes 
its current from the storage batteries that normally sup- 
ply only the registering circuits. Above the motors are 
the hand operated rheostats for motor control. 

The cylindrical vertical portion of the machine, called 
It consists of a 
On the 


three concentric 


the turret, is the impulse distributor. 
series of circular disks about 2 ft. in diameter. 
are arranged 
100 in each ring. 


lower side of each disk 
Brush arms 
It is here 


that impulses are divided into the wage and job cir- 


circles of bronze buttons, 
swing over these, making successive contacts. 
cuits. Each registering circuit is closed at this point 


once every minute. 





a 

















SUPERINTENDENT'S 
LAMP PANEL 


RATE CUT BACK FIG. 14 


SWITCHES 
time and a half. Mechanics working during these same 
periods receive time and a half and double time. 

When the shop goes on time and a half, the controlling 
machine runs at 114 times normal speed and for double, 
time at twice that speed. 
essary to reduce the recorded earnings of the excepted 
men during the overtime periods. This is shown in Fig 
13 and known the “rate back.” 
of the pushbuttons in the cabinet the rates of these men 
For instance, 


Thus, some device was nec- 


is as cut By means 
are lowered during the overtime periods. 
by means of this device one of the excepted men who 
normally receives 24c. per hour will be rated on the rack 
at 16c. while the controlling machine is running at time- 
and-a-half speed and at 18¢. when it is running at double- 
time speed. 

Owing to certain unusual labor conditions the wage 


‘ 
Pol 


rates of the plant include many odd fractions. Among 
these are , 9° 7 os , Qs y as ’ o> i Pe Lis, 3, le, 2%, lh, Y/, 
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like these are in 


per hour. 


and %4. In combination actual rates 
use: 1624, 19* and 3314c, 


he 
~~ 


Because of these odd rates it was necessary to pro- 


to the 
The means used is comparatively sim- 


vide means to add on these fractions of cents 


whole-cent rates. 
ple. 
fractions and operated under such conditions that a man 


having a rate including */,c., have 


A series of notched disks was provided for all the 


for instance, would 
lc. added to his earnings at the end of 9 hr., and so 
on for all the other fractions. The 


rack is shown at the right in Fig. 4. 


fractional-cent-rate 


Of the other features of this equipment it is only nec- 
essary to mention the one of supervision. This is ar- 
ranged for at two places—on the distributing switch- 
board and in a special lamp panel in the superintendent’s 
office. 


on the superintendent’s panel for every man whose wages 


Under normal working conditions a lamp glows 


are being added to the unproductive-wage account. By 
pressing a button a lamp glows for every man who ts 
registered as in attendance and is drawing wages. Sim- 
ilar signals show on the plug shelf of the switchboard. 
Beyond this, each man’s circuit is provided with a 
These light 
at the instant that an impulse may be sent along their 
the The 
purpose behind this feature is to forestall the possibility 


lamp located near the switchboard plugs. 


associated circuits to registering mechanism. 
of plugging a man from one job to another at the pre- 
cise instant an impulse is being sent over his circuit. 

In closing, a further comment must be made in re- 
All of the me 


chanism and devices of this installation have been thor- 


yard to the use of standard equipment. 


oughly tested in other fields—mainly the telephone 

with the exception of the controlling machine, which of 
course had to be designed especially for the conditions to 
be met. 
at once reduced in a great degree the difficulties of de 


The ability to use such commercial equipment 


signing and installing the outfit and has undoubtedly 
contributed materially to the success attained. 


% 


Making the British Detonator 
Mark-100 Fuse--V* 


By Frep H. CoLvin 


The top detent. Fig. LS, Is of phosphor bronze or similar 


metal made from s°5-In. round stock and run about 235 
to the pound of stock. 

Fig. 49, 
the stem being finished in two box-tool suboperations. 


The operations of the automatic are shown in 
The round head is formed and shaved by the forming 
slide for the third suboperation, the fourth suboperation 
heing the cut off. Some of the tools are given in Fig. 50. 
The production is 300 per hour per machine, 

The lower detent is shown in Fig. 51 and the sequence 
of operations in Fig. 52. This detent is also made from 
the phosphor-bronze rod, s'y In. in diameter, running some- 
thing over 200 to the pound. The only subsequent oper- 
ation is the assembling of these two parts of the detent 
by staking down the beveled edge. Two of the tools are 
shown in Fig. 53, the production being 700 per hour per 
machine. The gages of both detents are shown in Fig. 54. 

Figs. 55 and 56 show the cap. The former gives all 
necessary details and tolerances, while the latter shows 
the sequence of operation on the screw machines, 
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These caps are now being made of the same grade of 
brass as the graze pellets and other parts mentioned, but 
steel 
They are cut from 13¢-in. diameter brass rod and require 


later they, as well as the hodies. will hye made ol 
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FIGS. 48 TO 54. DETAILS OF DETENT TOOLS AND GAGES 


forming the rounded end and form the thread, including 
the recess at the end of the thread, and spot drilling for 
The needle hole is then drilled and both the 


The 


the needle. 


tlat faces are made square, thread is next cut, and 
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FIGS. 60 AND 61 DIMENSIONS AND OPERATIONS OF 
THE THREE SETSCREWS 


finally the head is finish-formed and cut off. The produ 


tion is 150 per hour pel machine. 


I 1, dé 


mach ne, these being done on the No. 


which give 


shows the tools, 150 per hour per 
55 National Acme. 

The drilling fixture for the fuse cap, Fig. 58, is sim- 
ply an adaptation of that used for the percussion plug 


cap and the detonator needle plug. It is enlarged and 








(pots 
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modified to suit the shape of the piece being handle 


The center distance is 0.415 1n., 


one at a time by turning the top of the holder around 


A slot 


as with the percussion needle plug and the cap. 








N 


d: 
but the method of holding and indexing is the same. 
and the holes are drilled 
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Fig. 60 shows three small screws. The one in brass, «1 
covers the centrifugal bolt holes, while the others are 


headless steel set or grub screws B clamping the adapte: 


and ( the cap. These are entirely screw-machine jobs, 


the production being at the rate of 600 per hour per ma 
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FIGS. 55 TO 59 DIMENSIONS, OPERATIONS, TOOLS AND GAGES FOR THE CAI’ 
A—Total height B—Outside diameter C—Diameter of wrench holes Db—Spacing of wrench holes k—Length of 
threaded end F—Diameter of threads. G—Contour or cap 
1 in. deep by YQ in. wide is cut in the under side of the jig — chine for the short screws and 500 for the long screws. 
i Ab 


plate to allow clearance for the tit which is left when the 


caps are cut from the bar in the screw machine. This is 
afterward removed by grinding. The gages are seen In 


: 
Fig 


They are slotted on a National Acme rotary screw slotter 
The 
sequence of operations is shown in Fig. 61, The gages 


62 


at the rate of about 1,000 per hour per machine. 


are shown in Fig. 
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The Small-Shop Drilling Machine 


By Joun H. Van DevenrsER 





by doing work that inferior skill can accomplish 11 
SY NOPSIS—Pound for pound this is the small machinists realized this truth and the fact that there will 
shop machine that earns the money. It ws the alwavs be plenty of high quality work for those able te 
champion light-weight work producer, hut often do it, their trade would become an automatic self-el 


is hee pe in loo poor condition lo make a good shou 
ing. Th is arti le deals with the possibility S ot lhe 


common drilling machine in the small shop. 





Water seeks the lowest level and manufacturing ope) 
ations seek the minimum rate of pay per unit of output. 
Hence the drilling machine. It is the “low-rate” tool, 
and 999 out of every 1,000 machinists shake hands with 
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FIG. 2. MAKING THE DRILL ITSELF LOCATE THE WORK 
ating one, and none of them would pin their taith to 
the restricted-output fallacy. 
A restricted view of the possibilities of the drilln 
machine, especially in manufacturing, is a drawback that 
costs shop owners much money. You can hardly imagine 
an articl more desirable to make, as far as cost 
: oncerned., that one oh While every operatiol could hy 
a eg | : 
- — 
J) r- ‘ 





FIG. 1 AN ADJUSTABLE UNIVERSAL CENTERING JIG 


5 inn Gas I 
D drill lever as soon as they graduate from the tool crib 3 gt ae — 
A full-fledged “machinist” would as readily act as the AG | ee, VAY, 
chauffeur of a wheelbarrow as run a drilling machine ‘ — Ge OO 
—_ 

continuously. It is the *prentice boy’s and the handy r—_ = 2 
man’s tool—one that is regarded with some disdain as . ) 
too simple and easy for any one “out of his time.” \J 

All this is quite proper, for a machinist has no busi 
ness running a drilling machine, any more than a Ford Ay Y 
needs a locomotive engine to pilot it over the read. It is 4e ~ ail 
true that a high-priced mechanic can turn out a job on —_ - 
2 lathe almost as well as a cheap boy can do it with - 
jigs on a drilling machine, and the cost of his doing it 
won't be much over ten times what it costs for the boy to 
do it: but somehow this doesn’t appeal to a shop ownel 
Six spindles with a two-dollar-a-day operator against one = *E* * "ane ect on ae a MACHEN: 
spindle with a four-dollar-a-day mechanic look good t 
most of them. performed on drilling machines Chere are slvps that 

Don’t take this as a slur on machinists, for there are this fact is recognized in some progressive shops, as 
few things on earth more worthy of respect than the long rows of drill spindles will testify. When you plat 


t as 


skill of a real mechanic. and it should not be degraded to manufacture a new machine or other product, ge 
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nuch of it on the drilling machine as is possible, even 


if you must use a mallet on the head of the draftsman 
to accomplish this end. 

this machine tool as 
Take 


the jigs away from the machine and the kids away from 


Jigs and fixtures cluster around 


naturally as kids collect in front of cireus posters. 


the posters and the value of both ts greatly reduced. 
There is no reason why drills should monopolize nine 
tenths of the existant jigs. The reason for their doing 
sO Is part and parcel of the necessity that has followed 
the this tool. 


Some day you will see as many lathe jigs as drill jigs. 


Classification of machine as a_ low-rated 


The procession has already started so far as the miller 
is concerned, 

Jigs will make a poor, old, decrepit machine that can’t 
hore within 14 in. of true turn out work to the thousandth 


limit. It makes no difference if the table springs 1) 
in. When the feed is on as long as the jig vuides the 
SS 
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FIG. 4. QUICKER THAN BACKING THE TAP OUT OF 
THE WORK 
tool and there is a_ flexibl connection between Ib and 
the erratic spindle. Accuracy and brains are built into 


the jig; the cost of the piece is reduced before the first 


one Is made : chu King becomes a matter of tightening a 


thumb-nut; calipering is abolished; squaring up an 


measuring are climinated—all because the drilling ma 
chine has been delegated to the apprentice and the handy 
man. 

Shops in which this machine is regarded as a thing 
with which to punch holes lose sight of its usefulness. 
Aside from drilling, reaming, tapping and facing, you can 
hore accurately and economically. With box tools you can 
turn a variety of short-end work; you can keyseat with it 
and cut keyways, and with the aid of a compound slide 
face-mill. It 
punching and forming thin metal, for broaching and 


you can end- and has even been used for 


as an arbor press. 


Perhaps it is the inherent ability of the drill that 


makes it possible for the boy who has associated with 
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one fora few months to get a job as a full-fledged machin- 
ist in somebody else’s shop when business is good. 

As a machine, the 
brains must be furnished by the management in directing 


5] 


result of its being a “low-rate’ 


its usefulness. There are so many possibilities along 
these lines that I can merely point out a few for the 
guidance of small shops. 

It takes more brains and ingenuity to make a cheap 


jig good enough for the job than it does to produce one 
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FIG DRILL BLOCKS PREVENT THE SPREAD OF 


SMALLVPOX MARKS ON THE TABLE FACE 


of the high-grade specimens of the toolmaker’s art that 
is polished and star-spotted. Unfortunately, those who 
lave these crude appliances are somewhat ashamed to 
how them, although they should feel just the other way 
A jig built on the lines of 10,000-part produc- 


tion for a total output of 50 or 100 pieces is a case of 


about it. 
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RIG. 6 THE CHAMPION QUICK-CHANGE ARTIST 


AMONG MACHINE TOOLS 


the most foolish lack of judgment. Fitness for its work 
is of a man. 


lots: 


is the final test of a machine as it 


Wooden jigs are of great use on small so also 


are sheet-iron contraptions that would be laughed at in 


the big plant. Keep a set of standard bushings and make 
the jig bodies of hardwood. They will do the trick. as 
well as cast-iron ones and won’t be as hard to lift. 
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A small chuck clamped to the table with a central bush 


ing holder, adjustable in height by sliding on the column, 


forms a universal jig for round work bored centrally. It 


converts the drilling machine into a formidable chuck- 


Ing lathe, especially when quik k-change sockets are em 
ployed. 
treated as a machine tool and be not abused. Once a 
year is not often enough to oil it, and a smallpox-marked 
table surface reflects more disgrace upon the shop owner 
than upon the careless boy who produced the blemishes. 


CoMFORT FOR THE DISCONSOLATE 
You. lik 


myself, no doubt have seen the wonderful accounts o! 


One word of encouragement before I finish. 


tests on high-speed drills, in which they pass through 
iron so rapidly that it makes you dizzy to think about it, 
and you wonder how the operator has time to throw out 
the feed in time to prevent the drill boring on into thi 
cellar. You, like myself, no doubt, have tried to equal 
these results and failed and wondered why. Courage, my 
friend: the case is not hopeless after all. All that is 
lacking is the right kind of iron—the kind that you can 
whittle with a penknife and bite hunks out of with your 
teeth. 
drilling a piece of cheese—it will be as serviceable for 


If you want to equal or exceed those records, try 


use as some of the ones that these tests are made from. 
Rapid Boring on Heavy 
Drilling Machines 
By 


CuaArRLES FE. HEeNprICcKS 


The fixture shown was designed to meet the require- 
ments of one department in an automobile-axle plant 
having a number of different-shaped castings to bore and 
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FIG. 1. BORING FIXTURE FOR DRILLING MACHINES 


face. These were formerly machined in screw machines, 
but this fixture enabled them to be bored and faced in a 
battery of four Baker drilling machines. One man 
operates the four machines at a saving in labor cost as 
well as floor space, which meant a great deal to this 
department. 

As can be seen in Fig. 1, the fixture is an easy one to 
manufacture and the first cost is small. The bushing 
marked C will have a hole about + in. larger than the 
hole in the casting to be bored. The height of the 


Above all, insist that the drilling machine be 


MACHINIST O35 
shoulder on this bushing depends on the length of the 
casting to be bored, as it Is wood practice to have the 


screw with handwheel D come in the center of the cast 


ing length. The dimensions B and A can he made to 

















sult different lengths of work. It takes but ten seconds 
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FIG. 2. DETAILS OF THE BORING BARS 
to insert and remove castings. The leaf F is swung open, 


the casting inserted, and the leaf swung shut and locked 
with the lever EZ. 
ing with the handwheel screw D). 


Pressure is brought against (he cast- 
The accompanying sketches show some of the irregulat 
shaped castings as well as straight work, the pieces being 
all of 


) 


‘ 
Fig 
g. %, 


malleable iron. The boring bars are shown in 


these also being very simple to make. A short 
roughing high-speed reamer having 6 flutes is shown af 
A. This is 12-flute 


reamer as # to do the finishing. follows th 


followed by a finishing high-speed 
The pilot ¢ 
reamers to keep the hole straight where it is so much 
The facing tool D completes 


B goes through the 


longer than the reamers. 


its work after the finishing reamer 
hole. 


A shorte 


Fig. 2 


is shown in Fig. 3. This is similar to 


the pilot 


excepting ‘for back of finish reamer 


When only one machine is used, a feed of 44% in. per 

min. can be maintained on the castings shown in Fig. J 

But when a battery of four machines is used, the feed 
ion * angemeneen YH 
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FIG. 3 \ SHORTER BORING BAR 


the length of bor 
inloading of each fixture 
the 


Two roughing reamer- 


will have to be set to accomodate 
which governs the loading and 
The casting A, Fig. 4, 


600 per 10 hr. on four machines 


was machined at rate ol 


and one finish reamer were used up in producing 57,510 
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(pore 
dob 


holes 2.246 in. in diameter 314 in. long. The roughing 


reamer removes YQ inch of metal on each side and leaves 


0.012 in. on each side for the finishing reamer to remove. 


> 
( 
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MAC 2 
at once are enough, and perhaps one too many. All the 
things | have mentioned may probably be found in books 
or in connection with some machine in a lesson on prin- 
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FIG. 4. SOME OF THE WORK DONE ON THE MACHINE WITH PRODUCTION TIMES 
The time required to finish each piece shown in Fig. 4 ciples; but the point I wish to make is this: If an idea 
is shown. This includes facing and gives time on one is stated by itself it will be more firmly fixed in the 
machine, and on four machines with one operator. This — student’s mind than if wormed in with other ideas. 
time includes the inserting and removing of castings age 
x o o o 
Effect of Oil in Cutting Off 
The Best Way To Do Certain By I. Kemper 
Things | 
Observation and memory help in many cases. In one 


By 

This thought came to me: Would it not be a good thing 
to collect a lot of plain statements of the best way of do- 
things that mechanical engineers and 
vht to know, not things for 
r to be 


JOHN KE. SWEET 


ing certain things 
draftsmen and machinists ou 
the class in engineering to learn from textbooks, oO 
but things that can be grasped 
Machinist ? the 


found only in handbooks, 


in reading the American For example, 


hest wavy to put a wheel or lever on the end of a shaft, 
particularly if it is one that has to be removed and 
replaced, is to put it on a fairly steep taper and fasten 
it by screwing a nut on the end of the shaft, and if it is 


something that must occupy a fixed position, a key will 
serve to locate it. 

Another thing shaft. 
The best way is to put in a feather on a line with the arm, 
split the hub, put 


uy. 


Is to secure a rocker arm on a 
put on a boss for a grip-bolt opposite, 
a bolt through the it 

The best way to put in an oil hole where the end of a 
in the 


shaft half as deep as the box is wide. 


boss and screw 


vood-sized hole in the 
Drill a 
with a 


shaft runs box is to drill a 
end of the 
small hole in from the outside, plug the big hole 
with a hole 
and stamp it 


believe the readers of 


in its center the nozzle of 
a.” 


the 


brass plug, for 
squirt can, 
I Machinist can 


Three 


d { merican 


add to this list innumerable examples of this kind. 


instance the combination assisted a young man to advance 
on the road to an executive position. He had worked in 
the drawing office, but slack times due to the war had 
So he went into a shop which had an eve open 
for bright young men. 

Shortly after the men was cutting 
some spacing rings of cold-rolled steel for leather slitting 


closed it. 
his advent one of 


Ile was having a hard time, the cutoff tool goug- 
the rings where cut off showing a 
appearance, The tool with a 
rounded nose, had good rake and clearance and was placed 
but still it hogged in and broke. Another 


cutters. 
ing in and breaking, 
very was ground 


scTraggey 


helow center: 


piece of steel was tried with no better results. 


The voung man excused himself for “butting in,” sug- 
gested that the oil might be the cause of the trouble, 
reinforcing his statement by quoting from an abstract 


of a paper read before the A. S. M. E. which appeared in 
the American Machinist, stating that a good grade of oil 
was essential for best results in tapping holes. Therefore 
an oil of good quality seemed necessary in cutting-off 
operations, 

Lard oil was obtained and the cutting off went along 
without further trouble. Incidentally, got his 
pay envelope the substantial increase in its contents was 
suitable acknowledgment that his attempt to measure up 
to the shop’s requirements was appreciated. 


when he 
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Machining the Crankcase for a 
Fire-Engine Motor 


By Rosnerr Mawson 








in the bored holes. Twelve 15¢-in. holes are then drilled 
SYNOPSIS—lIn_ this article are shown jigs and reamed, the tools being guided through the bushings 
employed in machining a six-cylinder crankcase B. A 2%@-in. hole is bored and reamed at C and a 24-n 
used on a fire engine. The various milling opera- hole at DD. Eighteen 45/64-in. holes are drilled for the 
lions and the gear-shaft holes are previously bored. cap holding bolts, two “4-in. drill at #, four %¢-in. dri] 
A novel set of jigs is then used, which by means at /’, twenty-four ;,-in. drill on the inner rows G, twenty- 
of plugs unite the upper and lower surfaces so that four ;-in. drill on the outer rows // and five #y-in. dril! 
the holes machined will be intere hangeable. Sev- at re 
eral small jigs located by plugs are then utilized in After the jig is removed the ,y-in. holes are tapped 
drilling the remaining holes on the case. A simple with 3@-in. 16 threads, the 3-in. holes tapped with jy-in 
jig located by pins and held in position by wedges 20 threads and the jg7in. holes tapped with l4-in. Lo 
is used in drilling the inlet manifold. threads. A detail of the locating plug is shown in Fig 

3-A, 

The Seagrave Co., Columbus, Ohio, manufactures a The jig used when drilling the holes on the parting- 
variety of fire engines and other apparatus used for the line surface is shown in Figs. 4 and 4-A. This jig: is 
extinction of conflagrations. provided with a register which is set into a machined recess 

In Fig. 1 is shown one of the finish-machined crank- in the crankcase. The plugs A are placed in position 
cases used on a 6-cylinder motor. heing located by the bored cylinder holes. Pins are then 


The jig used in drilling the evlinder and valve holes placed through the holes in the locating plugs and th 
in the crankcase is illustrated in Figs. 2 and 2-A. The bushings shown in the jig. This method locates the jig 




















FIG. 2. DRILLING CYLINDER AND VALVE HOLES FIG. 4. DRILLING PARTING-LINE SIDE 























FIG. 5. DRILLING HOLES IN MAGNETO PAD FIG. 6 JIG FOR OIL-PUMP PAD HOLES 
jig is placed on the milled surface and located so that the in the correct relative position with the holes previousl) 
cored holes will be central with the guide bushings. The machined in the crankease. 
6 14-in. holes are then bored for the cylinder register, Kighteen %-in. holes are then drilled through the 
the tool being guided in the jig bushings. The locating inner rows of bushings B. the locating plugs being moved 
plugs A are then placed through the jig bushings set to the different evlinde wles when drilling \ }3-In. 
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DETAILS OF JIGS USED IN MACHINING 


FIRE-ENGINE CRANK CASE 
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vole is drilled at (, holes are drilled 
through the bushings on the two outer rows and six ;y-in. 


holes in the other bushings shown. The latter holes are 


twenty 43-in. 


then tapped with 3¢-in. 16 threads, with the jig removed. 
When drilling the holes in the magneto pad the jig 
The jig is located by 


shown in Figs. 5 and 5-A is used. 


MACTIINTST 


are performed on simple plate-type jigs. 


of machining is often advisabl 


9239 


and holding the pipe is both quick and accurate, as the 


castings employed duplicate each other in shape and 


length. 
It will be seen that most of the drilling operations 
This 


if the production is not 


method 














FIG. 7 JIG FOR RIGHT-HAND SUPPORT 
the two plugs A, which fit into reamed valve guide holes. 
Six jqrin. holes are then drilled through the bushings 
shown. The holes are later tapped with 1-in. 13 threads, 
with the jig removed, 

The jig employed in drilling the holes in the oil cireu- 
The tool 
into reamed 


lating-pump pad is shown in Figs. 6 and 6-A. 
is again located by two plugs A, which fit 
valve guide holes. Three *¢-in. holes are then drilled, 
the tool being guided through the jig bushings shown. 


These holes are tapped with ;‘g-in. 14 threads, with the 


jig removed, 
When drilling the holes in the right-hand motor sup 
The jig 


Four ™%-in. 


port the jig shown in Figs. 7 and 7-A is used. 
is located by the two machined plugs A. 

















FIG. 9. DRILL JIG FOR INLET MANIFOLD 
holes are then drilled at B and C and two 4',-in. holes at 
D. Later, when the case is in position, the holes B are 
machined to %; in. 

When drilling the holes in the left-hand 
This tool is also located 


support 
the jig shown in Fig. 8 is used. 
by two plugs, as previously described. Four 43-in, holes 
are then drilled, the tool being guided through the jig 
bushings shown. The time required for this operation 
is the same as that required for the other motor support. 

The jig for drilling the inlet water manifold is shown 
in Figs. 9 and 9-A, 
been machined in a previous operation. 
located in the jig by pins which fit against the edge of 
the flanges. Three wedges are then driven in slots as A, 
which hold the pipe in position. Twelve 43-in. holes are 
afterward drilled in the pipe, the tool being guided 
This method of locating 


The various joint surfaces have 


The casting is 


through the bushings shown. 





DRILLING LEFT-HAND SUPPORT 


large or if the possibility of change in design is great 


Under these conditions the jig may be changed to suit. 


at small expense and with the least inconvenience. 


From Regular to “Old Stock” 


By G. A. Bosse 
Every business has its “old stock.” Each has its owt 
problem TO solve is ( \\ he | a Il with rive 
least. loss Che metho pot chandise venders 
| 
of} 
y sO, \ 
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FIG. 1. LATEST TYPE OF NAVAL CROCKERY FITTING 
may be the best. namely sales, fire and fireless. In this 
wav they realize something on stock which in a few vears 
more would be unsalable at any price 
*Naval constructor a ae 
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In the navy yards the disposition of “old stock” offers 
a tremendous problem. The diversity of materials and 
stores used and “military necessity” make it compulsory 
to carry 2 quantity of stores that to a private concern 
would seem large in proportion to the business done. 
Thus, at one of the smaller yards the value of stores 
is about $1,600,000, while the vearly issues are only about 


$2. 700.000. The cost of labor at the vard is about $1.500.- 
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FIG. 2. OBSOLETE TYPE OF NAVAL CROCKERY FITTING 


Moreover, probably $300 O00 represents 
nactive, old called 
stock, The value of the stores and supplies for industrial 
use at this yard is about $700,000; the yearly issues, 
probably $800,000. 

At one private plant doing similar work the value of 
the stock is $50,000, the annual labor roll about $500,000 
The annual labor 


on) per annum, 


dead or stock, commonly “excess” 


and the dead stock practically zero. 
roll is thus ten times the value of the stock carried, instead 
the navy yard. The 
difference represents practically the cost of military pre- 
While the time may easily come when such 


of being just equal to it, as in 


paredness, 
reparedness will be cheap at any cost, it must be observed 
that, high as it is, the stock carried at yards is still far 
sufficient promptly to meet military needs. The 
for the military 


problem Oo! providing most efficiently 
requirements of the fleet has. however, little connection 
with the problem of the disposal of “old stock.” 

For several vears the Navy Department has employed 
“scrap experts” to advise as to the best ways to utilize 
These 
saved a great deal to the Government mostly through their 
Thev have their limita- 


are unable to 


scrap metals and junk of all kinds. men have 
knowledge of metals and allovs. 
tions, naturally. ‘They 
whether an article obsolete for its original purpose can be 
utilized to advantage in the navy for some other purpose. 
They would not know, for instance, that, although by 


say, for example, 


adopting a lug-rig in place of the sliding gunter-rig for 
whaleboats and cutters probably $30,000 worth of fittings 
on hand became obsolete for their original purpose, some 
of the fittings—the goose-neck fittings—might still be 
used on dinghies. 

They would not know that a thousand and one other 


arta les that were no longer standard, and therefore could 
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not be used on war vessels, could still be used on auxil- 
iaries, such as colliers and supply vessels. 

To return to the subject of excess stock. I 
already cited one instance illustrating the way in which 
After a long and careful investigation 


have 


stock becomes old. 
it was agreed that the lug-rig for small boats was superio1 
to the sliding gunter-rig. In the constant striving for 
efficiency in the navy the only thing to do was to adopt 
The obsolete cast- 
the 
loss was represented merely by the work done on them. 


at once the lug-rig, which was done. 
ings still had their value as brass as much as ever: 


Moreover, as the lug-rig uses few if any castings, the 
change really means a saving to the Government of the 
value of the displaced castings. 

The instances in stock represents a 
saving to the Government are few, however. Take that 
of the rings for stateroom crockery—Figs. 1 and 2 repre- 
senting the latest type and an obsolete type respectively. 
In addition to their other defects, the obsolete rings are 
for crockery of different diameters from the present stand- 
and they have no lugs to hold the bowl in_ place 
The old-type crockery is likewise obsolete. 


which obsolete 


ard, 
when stowed. 
a few pieces being necessarily carried in stock to replace 
pieces broken on old vessels having the obsolete rings. 
These items of old stock are therefore practically a total 
loss to the Government. <A large plumbing concern that 
was communicated with in the hope that it might buy 
hack some of these fittings for use in its regular trade 
replied that the proposition could not be accepted—that 
it had great quantities of old stock on its hands, and so 
it goes. 

Thousands of glass lenses of various diameters and 
thicknesses are dead stock at the vards now, since stand- 
ardization has reduced the sizes required to two or three. 
There are literally thousands of items on the “excess- 
stoek” lists. Those referred to are merely selected as 
illustrations of how “old stock” is evolved from just plain, 


regular “stock.” 


Device for Centering Shafts 


By Gustave A, REMACLE 
Recently we had an order for 250 pieces of ¥e cold- 
rolled steel 11 in. long and centered at both ends. It was 
required that the shafts shall run true on the centers. 
as no stock was to be removed from certain portions. A~- 





SHAFT-CENTERING DEVICE 

the ordinary method of centering the shafts was too 
slow, the device shown was made for the job. The hole 
to fit the shaft and the hole to fit the center countersink 
were bored at the same setting in the lathe, thus insuring 


concentricit¥. 
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The Design of Cut Herringbone 
Gears--Il 


By W. C. 





SY NOPSIS—A consideration of the permissible 
tooth stress and the effect of ve locity finally leads 
lo a formula for allowable working loads. This ws 
based on the Lewis formula and introduces two 
factors; the first dependent upon the variation of 


the maximum from the average torque for the op- 


erating cycle, and the other—a factor of wear 
dependent upon the nearness with which the lu- 
bricating conditions approach the ideal. An ex- 





ample lustrates the use and application of 
form ula. 
The remaining factor to he considered, when design 


ing cut herringbone gears, using the Lewis formula for 
spur gears as a basis, is the factor of permissible tooth 
stress. Mr. Lewis calls this factor S and gives a table of 
values for spur gears for this factor at various pitch-line 
speeds. These values, when speeds of 100 ft. per min. or 
less are considered, give factors of safety of about 3, when 
compared with the tensile strength of the material. 
These factors conform very closely to those obtained by 
(600) 
“1 600 +1 
the stress factor allowable at a speed of V ft. per min., and 
s, is the allowable stress at zero ft. per min. (static stress). 
Referring to Fig. 6, the values of the Lewis factors for S 


use of the formula (2): S = -, In which S is 


for spur gears, modified according to the above formula, 
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FIG. 6 RELATION BETWEEN VELOCITY AND 


ALLOWABLE STRESS 
This is for cast 


iron and is comparable with the full-line curve marked 


are shown hy the dotted line on the chart. 


“cast iron” for herringbone gears. 

Quoting from Kent’s Mechanical Pocket- 
hook, with reference to the table of Lewis factors, “The 
values of S in the above table are given by Mr. Lewis 
lentatively in the absence of sufficient data upon which 
to base more definite values, but they have been found to 


ts Doe ' 
Engineers 


vive satisfactory results in (cut-spur gear) practice.” 
There are two main reasons why the safe working stress 
must be reduced at i 100 ft. 
per min. It is clear that a gear tooth carrving a load 
of 1000 Tb. while it may wear a satisfactory length of 


velocities higher than, say, 


time when running at a velocity of only 100 ft. per min., 


engineer, Fawcus Machine Co 


*Mechanical 


BATES* 


might wear only a very limited and unsatisfactory time 


Hhiithh 
tooth 


when running at double the speed, or 200 ft, 
The allowable stress which determines the allowable 
oad must be decreased as the velocity of the teeth nu 
However, if the allowable tooth load is reduced 


that tooth 


creases, 


by one-half, it does not follow the will wear 


only twice as long, for it may, and experience has show 
that it will, wear much longet 

According to the Lewis tables, the allowable load on the 
teeth 


ft. per min. is reached. 


must be reduced by one-half when a speed of O0u 


not so much to the 
that at this 
set the 


This is due 
fact 


are 


} 
ft ae 


teeth 


increased wear, as it is to the 


stresses 


internal up in 


indeterminate 
which make it advisable to reduce, for the sake of safety, 
the allowable tooth load to one-half the original sale 
figure. 

This last is the second main reason why the safe working 


must be reduced at higher velocities. For spu 


gear teeth, commercially cut by the rotary milling process, 
tooth 


STress 


using formed cutters, there is a variation in span 
as these, for most 
These 


the 


ing and an error in the tooth curve, 
numbers of teeth, are only approximately correct. 


approximations and errors show up plainly when 


years are running at high velocities, and cause excessive 


vibration and noise. While the average angular velocit 


be uniform, the passage of each successive piniot 


with the mating gear may be 


may 
tooth into and out of mesh 
accompanied by momentary acceleration or retardation of 
the driven gear. Though the actual amount of this mo 
mentary speed increase or decrease may be small, It Takes 
short time that it 
internal stress in the tooth many 
load. The 


is the direct cause ol 


place in such a interval of mav cus 


times the actual work 


constant occurrence of this trregulat 


ing 
noise and vibration, and is 
tooth 


action 


the end to cause ervystallization and 


certain in 

fracture. 
Hobbed 

and 


ars and pinions have teeth 


ne periphery of the 


herringbone re 


evenl\ precisely spaced around t 


gear blank. The teeth are not, therefore, sv bject to errors 
ceut-spur gears, and it ts 


thes 


given above for rotaryv-milled 


permissible to make considerable allowance lor 


practical advantages when using data in design. 
Summing up: We find that, when compared with spur 
gears as designed by the Lewis formula, herringbone gears 
the spur type, (1) ol 


have the distinct advantages ove! 


alwavs having more than one tooth in action, (2) of 
transferring the load from tooth to tooth gradually and 
without shock, (3) of having the line of bearing pressure 
angularly placed on the tooth so that the stress at the 
(1) 


root of the tooth is diminished for a given tooth load, 


of being of a shorter and more sturdy tooth than a spur 


tooth of standard dimensions, (5) being of a total length 
of the line of bearing a few per cents. greater, even for 
minimum ares of contact, without an allowance for loss 
of space due to groove width, and (6) the method of cut 
ting the teeth by the hobbing process gives a maximum 
accuracy of spacing and tooth form, insuring a minimum 
of indeterminate internal tooth stresses when running at 


hich speeds. 
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Due to these considerations it has been found perfect!) 
safe in practice to allow higher values for the safe speed 
at which a herringbone-gear tooth may run, when carry- 
ng a given load. The absence of indeterminate stresses 
due to shock and vibration makes it possible to run a 
herringbone gear twice as fast, for a given load, as a spur 
vear, and still keep well within the well-known factors 


safety for tooth strength proposed by Lewis for spur 


0 
fears, 

Referring to formula 2, which gives the values of the 
allowable stress at various pitch-line velocities, to make 
this formula suitable for herringbone gears, according to 
necessary to substitute 


the above recommendations, it Is 


for 600 the value 1200 as follows: 


(1200 
N ¢ 5) 
11.200 + » 
\ccording to this formula, the permissible stress at 


velocity must be reduced one-halt 


tooth velocity of 1200 ft. per min. is reached. 


ZeCTO (static stress s,) 
when a 
The 


tooth velocity of 2400 ft. per min. is reached. 


reduction in allowable stress is two-thirds when a 


Formula (3) is used in computing the data for curves 
The stati 


elven in Fig. 6 for herringbone gears. stress 


values as given by Lewis, namely, 8000 |b. for cast iron 


and 20,000 |b. for steel, are used. For carbon and alloy 


having a much higher elastic limit and tensile 


steels 
strength, it is permissible to use a factor of safety of three 
or over and obtain the required stress factor and the 
speed at which the teeth run by substitution in the above 
formula. The use of high-carbon or allov steel for the 
pinion material will insure greater wearing qualities for 
a greater or less extent 
This 


practice is to be highly recommended to designers of cut 


the pinion, and will even up to 
the amount of wear on the teeth of gear and pinion. 


herringbone gears lor all classes of work, partie ularly for 


high-ratio drives, 


FORMULA FOR ALLOWABLE WorKING LOADS 


for all usual 


the allowable working loads on 


The final form of the formula by which, 
calculated 


a cut herringbone gear tooth, is as follows: 


may be 


W—=Sspfy1/X1/Z (4) 
in which 
\W the working load on the teeth in pounds 
the stress factor, taken from chart, Fig. 6 
Dp the circular pitch in inches measured parallel to the 
edge of the face (use the nearest diametral pitch) 


the total over all face width in inches 


\ a factor dependent upon the variation of the maxi- 


mum from the 
Z a factor for 
lubrication 


average torque for the gear cycle 


wear, depending upon the nearness with 
conditions ideal 


which approach the 


The A 


he applied when the gears are used to drive reciprocating 


Phe last two factors are important. factor must 
or other machinery in which the torque varies from mavi 


mum to minimum, one or more times during a single 
revolution. 

For instance, In a single-cylinder pump or compressor, 
the torque varies trom zero to Maximum twice in one 
revolution of the gear. There will be almost no wear on 
the vear teeth at the dead center pots, and at mid 
position of the plunger or piston the torque may be double 
the average calculated from the total horsepower require- 
ment of the machine. For double, triple and quadruple 
evlinder machines, the maximum torque variation above 


average torque is less marked, yet it must be taken into 


consideration that excessive wear may not occur on cear 
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teeth at the position of maximum torque. For this reason 
the minimum value of XY is 1, and may be anything over 
this figure, depending upon the load cycle. 

The Z factor has also a minimum value of 1, this con- 
dition being found when the gears run with a continuous 
supply of oil to the teeth. This supply may be obtained 
by allowing the lower portion of the gear to run partially 
submerged in an oil bath, and may be successfully used 
up to speeds of about 2,000 or 2,500 ft. per min. Above 
these speeds the centrifugal force throws most of the 
oil off, and the teeth should be sprayed with oil under a 
slight pressure, the stream being directed at the line of 
contact between gear and pinion on the entering side. 
For conditions of thorough grease lubrication, a factor of 
Z of 1.10 to 1.20 is recommended ; for rather scanty lubri- 
cation and frequent inspection of the gears, 1.15 to 1.25 


figures: for very indifferent lubrication condi- 


increased to 1.20 or 1.: 


are good 
tions, it should be }0. to secure the 
best wearing conditions. 

A great many considerations enter into the problem 
of the selection of the proper size of tooth to be used for 
viven conditions of horsepower transmitted and piteh 
line velocity of the teeth. All other conditions being 
equal, the size of the teeth in gear and pinion determines 
the relative degree of quietness with which they will run 
at a given pitch line velocity, the smaller the pitch the 
quieter the operation. 

Turbine reduction gears are distinguished by the ex- 
The 


fine pitch is necessary that the gears may run quietly at 


ceptionally fine pitch teeth used for gear and pinion. 


high speeds, sometimes in excess of 6000 ft. per min. 
The face of the gears is made very wide proportionally to 
obtain the proper tooth strength and wearing qualities. 

It may be noted in this connection that extra-wide faces 
and small-pitch teeth call for a greater degree of accuracy 
in alignment of gear and pinion shafts to obtain proper 
teeth. In addition, greater rigidity is 
necessary to resist properly vibration. At the other ex- 
where 


meshing of the 


treme are the conditions of rolling-mill service, 
low speeds are the rule rather than the exception, where 
efliciency of drive and quality of product, instead of 
absence of noise, are determining factors, and where sud- 
den shock loads demand that gears be designed with as 
heavy teeth as possible. 

Between these two extremes are any number of com- 
hinations of conditions, and the selection of the pitch 
will depend upon the available space for the face width, 
and on the discretion of the designer as to how fine a pitch 
may be used and still retain the requisite tooth strength 
for transmitting the load with satisfactory wearing quali- 


11es, 
AN EXAMPHI 


The following is an example of the use of formula (4): 
Let it be required to find the allowable working load 
on a forged-steel pinion of 22 teeth, 3 DP... 8-in. face, 
driving a cast-iron gear of 75 teeth at a velocity of 1200 
The service is assumed as a steady load and 


As the 


rear tooth. heing of cast iron. Is the weaker. it becomes 


ft. per min. 
ordinarily good grease lubrication of the teeth. 
the measure of strength. By substitution in formula (4) 


we have: 


W ” x 1000 K 1.507 K 8 K 0.158 xX; 1 
‘ » 


whence W 195% Ih... the allowable tooth load. 
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It is not always advisable to design gearing so closely 
to figures of actual continuous service that there is no 
margin left for emergencies. Most motors and similar 
power apparatus are capable of running at a fair per- 
centage of overload continuously without damage, and it 
should be kept in mind that it is just as important to have 
a fair continuous overload capacity for gearing. The 
amount of this emergency allowance depends entirely 
upon the probability of overload requirements for the 
gears in any particular application. 

If the nature of the service required of the 
of gears was such that it was thought advisable 
the above safe tooth load by 20 per cent., to 
emergencies, a load of 4957 & 0.80 = 3966 Ib. 
used. In addition to obtaining by this extra allowance, 
better wearing qualities under normal operation, the 


above set 
to reduce 
allow for 
should be 


designer has made possible, in an emergency, the carry- 
ing of a good percentage of overload with satisfactory 
conditions of wear. 

The horsepower of the gearing may now be calculated 


from: 
WV 3966 X 1200 
- = Sa 0m aa = 144.2 5 
? 33,000 33,000 “ (9) 


This should correspond to the rated horsepower of the 

motor to be used. 
MATERIALS 

As a general proposition, it is not considered good prac- 
tice te use cast iron as a material for cut herringbone 
pinions. The additional cost of making the pinion of a 
steel forging is slight, and the benefits obtained by the 
use of the better wearing material will, in practically 
every case, justify the extra expense. The exception to 
this rule is the design of “connecting gears” where the 
driving and driven gears are usually large and are approx- 
imately the same diameter. It is also better practice to 
use a different grade of steel in the pinion than in the 
vear, when the latter is made of a steel casting. For gen- 
eral use, a 0.40 to 0.50 per cent. carbon-steel forged 
pinion should mate with a gear from a 0.25 to 0.30 per 
cent. carbon-steel casting. This last must be thoroughly 
furnace annealed to diminish shrinkage strains and to 
obtain uniform hardness of steel throughout the casting. 
The use of materials of different textures prevents to a 
great extent the seizing or cutting of the two materials 
when under abnormally heavy loads. 

PitcH DIAMETERS FOR PINIONS 

For gears cut by the Faweus hobbing process, it is 
recommended that for pinions of fewer than 25 teeth 
the teeth be cut on virtual pitch diameters, which are 
larger than the pitch diameters found by dividing the 
number of teeth by the diametral pitch. By this system 
of enlarging the pitch diameters, undercutting is pre- 
vented on the pinion teeth when generated by the orig- 
inal rack tooth in the hob. This system has been used 
extensively for small wormwheels and bevel pinions, and 
gives equally good results in cutting herringbone-gear 
teeth. The theoretically correct anfount of enlargement 
in diameter would be rather difficult to calculate. An 
empirical rule has given very satisfactory results in 
practice : 

Pinion virtual pitch diameter in inches (under 25 
a 1+ (7 xX 0.96) 
teeth) = DP. =, 


of teeth and PP. the diametral pitch of the pinion being 





in which 7 is the number 
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The blank diameter is obtained by adding 
in Table 1) to the virtual 


considered. 
twice the addendum (given 
pitch diameter as above. 

As an example of the use of this formula, suppose 
that the virtual diameter is to be found for a have 
ing 14 teeth, 2 DP. By substitution in thi 


is found to be 


preidbion 


formula, this 


VPD. 1 + an B 0.06) ~ 


(an increase of 0.22 in. over the normal pitch diameter 
of 7 im.). 

Reference to Table 1 gives the figure of 
twice the addendum, so that the outside diameter of the 


0.800 tor 


blank for this pinion would be 8.020 in. 


If a pinion having less than 25 teeth operates with a 


vear ol less than 40 teeth, the normal center distance 
should be increased by half the amount of increase in the 
pinion pitch diameter. If two pinions of less than 245 


teeth operate together, the normal center distance shoul 
he increased by half the sum of the two increases in pitch 
diameter for the two pinions. 

If the gear has 40 teeth or over, it is allowable to sub- 
tract the increase in pitch diameter for the pinion, from 


TABLE 1. TOOTH DIMENSIONS FOR 20-DEG. INVOLUTE 
SHORT-ADDENDUM, 23-DEG SPIRAL-ANGLE, 
CUT HERRINGBONE GEARS 


Twice Adden 


Equivalent dum or Bottom Whol 


Dia- Circular Adden- Working Deden- Clear- Depth of 
metral Pitch in dumin Depthin dum in ance in Tooth in 
Pitch Inches Inches Inches Inches Inches Inches 
8 0.393 0.100 0.200 0.125 0.025 0.225 
6 0.524 0.133 0.266 0.167 0.034 0.300 
5 0.628 0.160 0.320 0.200 0.040 0.360 
4 0.785 0.200 0.400 0.250 0.050 0.450 
3.50 0.898 0.229 0.458 0.286 0.057 0.515 
3 1.047 0.267 0.534 0.333 0.066 0.600 
2.50 1.256 0.320 0.640 0.400 0.080 0.720 
2 1.571 0.400 0.800 0.500 0.100 0.900 
1.75 1.796 0.457 0.914 0.572 0.115 1.029 
1.50 > 094 0.533 1.066 0.667 0.134 1.200 
1.25 2.513 0.640 1.280 0.800 0.160 1.440 
1 3.142 0.800 1.600 1.000 0.200 1.800 


the pitch diameter for the gear, so that normal centers for 
the 
may be maintained. 
case, the pinion was to operate with a gear of 100 teeth 


pair as calculated from the number of teeth in each 
If, for example, in the preceding 


2 diametral pitch, it is permissible to reduce the norma! 
pitch diameter of 50 in. for the gear to 49.780 in. The 
outside the then be 


19.780 + 0.800 — 50.580 in. 


7.220 + 


diameter of gear blank would 


The center distance for the 


19.780 
gears would be : — 28%, in. 


As a matter of fac a there car he no actual enlargement 


or decrease in the pitch diameters for pinions or gears of 


a given pitch and number of teeth. It is convenient, how 
ever, to assume the virtual pitch diameters, from which 
The 


by the hobbing process t 


are calculated the outside diameters of the blanks. 
teeth are automatically made 


correct involute curves, the teeth having corresponding|l\ 
long and short addenda, but standard depth. 
With further reference to desig) : 


casting mm 


the pinion should be 


forging or everv case wher 


made of a solid 
the diameter does not involve excessive cost. 
hoth 
Oval-arm gears should be avoided for these have 


The gears 
should be designed for rigidity torsional and side 
wise, 
little sidewise rigidity. 
due to the “ring” of the steel is sometimes experienced 
If the diameter of the gear is relatively small, sav under 
20 or 40 in.. and the face is proportionally narrow, say 
1/. to 1% of the diameter, use cross-arm gears, but in every 


If the year is a steel] casting noise 
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ease where the width of face will permit, use doublearm 
o with a web section between the arms, forming an 
H-section. With: the object of obtaining rigidity and 
absence of vibration in the drive, under no circumstances 


PCAs, 


should a width of face be used for a cut herringbone gear, 
which is less thas */,, the diameter of the gear. 

Pinions and gears may both be cut integral with their 
respective shafts. In fact, a pinion having (say) 16 teeth, 
2 DP., with an outside diameter of 8.98 in., may be cut 
The 


hest practice is always to mount the pinion so that both 


integral with a pinion shaft of the same diameter. 


the supporting bearings are close up to the faces of the 
pinion. The length of 
should not exceed 4 times the diameter of shaft support 


span between edges of hearings 


ing the pinion, 
The finished thickness of the rim under the teeth of a 


» 
] 


+ 


ae me” 
DP. » In. 


a gear made 


designed as 


cut herringbone gear is bes 


Where it is necessary to use 


in two pieces, and bolted together, the joint should be made 


‘or all gears 


between, the arms, and should be entirely 


machined on the 
ind eToove in the opposite halves extending from hub to 


through, not 


surfaces, including a tongue 


bearing 


The rim should be split parallel to the tooth angle 


rim. 

ata point midway between two teeth to prevent weakening 
them or interfering with their evenness of wear. This 
construction of gear may be accurately reassembled in its 


final position, with a minimum of care and expense. 

Regarding rigidity of mounting and accuracy of align- 
ment of shafts, it may be said that inditferent 
vill be attended by indifferent results. Cut 
ingbone gears generally run at much higher speeds than 
cut and 
heaviet rigid 


methods 


surely her- 


metal spur gears, 


are considered practical for 


under these conditions require and more 


alignment in order that 
They 


so that hubs on gears or pinions have only a running 


mountings, and more precise 


their full benefits may be realized. are best mounted 


clearance between the ends of bearings in which the shafts 
revolve. This eliminates end play of the shafts and pre 
an outside source being trans- 


} 


vents axial thrusts from 


mitted to the gear or irusts, 


tecth 


These axial t 
the 


pinion teeth. 


prevented, cause unnecessary wear on 


and are a frequent cause of notse. 


CovurLiInGs ror High SPEEDS 


Flexible couplings may be considered practically a 


hecessity when exceptionally high speeds and exception- 
ally high gear-ratios are designed. For high speeds, it is 
important that misalignment strains be removed entirely 
from the pinion and gear shafts, to prevent crystallization 
of material from reversal of stresses in the shafts. It ts 
also important to prevent an unbalanced centrifugal force, 
Which may be present in the driving or driven machine, 
from being transmitted to the gear teeth. For high-ratto 
gear drives, the pinion is usually cut on a separate pinion 
haft, the shaft being mounted in separate bearings, and 
connected to the driver by the flexible coupling. 

The flexible couplings should be of such design that 
they allow entire freedom for the “float” sometimes re- 
quired on the motor shaft or on the driven shaft, inde- 
pendently of the shaft carrying the gear or pinion. After 
this condition is fulfilled, anv coupling which gives the 
desired flexibility in alignment, and has proper shock 
absorbing qualities for instantaneous load variations is 


uitable for use with herrinebone eears 
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In conclusion, it may be noted that in actual efficiency 
tests of cut herringbone gears and pinions running at 
quite high pitch-line velocities, the friction load of the 
gear teeth did not exceed one-half of one per cent. of the 
total load transmitted. 
nary conditions of lubrication, show an efficiency when 


The gears will, even under ordi- 


running at rated load and speed of not less than 99 pet 
cent. 
& 
Cutting Sheet-Steel Piling 
By A. 


The illustration shows a cutting operation which was 
tailway 


TOWLER 


recently performed by the Florida East Coast 
Co. In the construction of a large drawbridge which 
spans the St. Johns River at Jacksonville, Fla., Lacka- 
wanna sheet-steel piling was used for the protection piers 
This piling was driven down in sections. Each sheet or 


section consists of a %g-in. web, being about 214 in. 


chick on the lock joint. 
Approximately 860 ft. of piling had to be cut off at a 


An oxyacetylene cutting blowpipe was 


uniform height. 

















CUTTING SHEET-STEEL PILING 


used, employing Prest-O-Lite gas and compressed oxygen, 
both in portable cylinders. 

Because of the peculiar construction of the lock joints 
the operator was handicapped in making speed, though 
the work was completed at an enormous saving over the 
old method of sawing through. 

At the lock joint practically four sections of metal 
had to be cut through, requiring frequent changes in the 
adjustment of the blowpipe. It is estimated that between 
10 and 50 lin. ft. of piling was cut in 7 hr., one man hand 


line the entire job. 


Adding Tin to Vellow Brass makes extreme caution neces- 


discussion before the British Foundry 


sary, according to a 
men’s Association. With a metal containing from 60 to 70 
per cent. copper it was maintained that the addition of tin 


considerably reduced the elongation, 0.5 per cent. being suffi 
cient to ruin rolling brass. The difficulty was due to the fact 
brass having that composition there 
one constituent, but if tin was added a second constitu- 
ent was produced which would not dissolve in the first con- 
stituent, but surrounded the crystals in the form of an eute: 

toid, which ental to the physical properties of 


the alloy 


that in the case of was 


only 


was detr 
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Tools Used for Making a Toy Pistol 


By W. B. 





SYNOPSIS 


when 


The 
formed making a toy pistol deseribed. 
Owing lo the fact that these sold at a 


low figure the tools must Ope rate al a low cost of 


tm portant operations je I- 


lous are 


production. The manufacturing of the rivets was 


one of the most serious probl ms and the manner 
in wh ich if was solve d is he re sel torth. The ie lails 


of a highly satisfactory luing process are also 


le NC ribe d. 





In designing a scout toy pistol the model pistol manu 


factured in Germany, shown in Fig. 1, was given as a 


copy. This was brought with the request to get up a 
pistol similar to the Colt automatic, but of simpler con- 
struction than the German article. 

The design submitted did away with the unsightly 
hump on top of the German model, and the explosion 


of the cap Was inside the front of the barrel instead 


(FREENLEAI 


dies Tol Tie case thre Two cridDossti 


In naking the 


Punches, right and left. were cub Tro sel haech 


steel, which was case-hardened. 


The dies were also made from machine stec |, the plan 
peihny the sane as that used per viously Ith tThhaATNY Ch 
bossing dies for the figure of a man—that is, the blo 
was heated and by means of a steam hammer the hard 
ened punch driven into it. It was decided not to use 
this process if we had the work to do over, as it was 


found that the metal did not fill the depressions in thi 
punch properly and that it required a great deal of work 
afterward to obtain the desired result. 

In addition to blanking and embossing, each side has 
In order to gel 
a pilot of the 


to be trimmed, which is done in a die. 

uniform depth it was necessary to put 
exact torm required on the face of the trimming puneh, 
These trouble, A. 
first made they This 
» bn annealed 


dies caused considerable 
fitted the 


dies had t 


trimming 


form snugly. 


proved 


to be a mistake and the 
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FIG. 1. THE ORIGINAL TYPE OF PISTOL 

of on the outside at the rear, so that the sparks would 
he thrown away from the boy using it instead of up 
into his face. In Fig. 2 is shown a view of the im- 
proved type. 

At first no idea was entertained that any fine adjust- 
ment would be necessary in the raising and tripping 
of the hammer and the feeding of the caps. However, 
when making the model it took two men several weeks 
working steadily, cutting out and trying parts, to find 
the proper location for the two rivets. It will be ob 
served that there are three points to be covered—pull 
ing the trigger must move the cap strip forward a 
certain definite distance so that there shall be a new cap 
under the hammer at each stroke: it must also raise the 
hammer far enough to give a proper blow; and the trig 


ger must return to its seat freely. The last point gave 
us a surprising amount of trouble. 
The dies for the pistol are divided naturally into 


three sets—one set for the two parts of the case, one 
set for the part carrying the hammer and trigger, which 
is called the base, and one set for the hammer, the trig 


ver and the other small parts. 


THE IMPROVED TYPE OF PISTOL 


FIG. 2 


changed two or three times before the results were sat 


isfactory. Finally the cic s were made so that they hacl 
clearance of 0.010 or 0.012 in. all round. There should 
be clearance enough so that the piece as it comes from 


the forming die will drop freely into the trimming die 
resting on the radius of the flange. 

These first 
the same for both sides. 
different for 
is pierced for two rivets, or tongues, which hold the base, 


low k Is 


three operations are of course practically 
After that, howeve r, the op ra 
lit hand sicle 


tions are each side, The rig 


the hinge tongues are formed and the creased, 
The left side is stamped with our name, the hinge slot- 
bead is formed, 
The tool 


is the operation for putting 


are pierced, the hing in two operations, 


lock is creased, used when closing 


and the 


the hinge on the cases, which 
the two parts together, is shown in Fig. 3, 
The closing die proper is operated on a standard vei 


a sharp inverted 


ti al foot press. The pistol Is set over 
V form A, with the tongues hooked through the slots, 
with their bases resting on t point of the V. In 


operation the pun h comes down to the lowest part, drops 
ck of the tongues, 


n ba and rests on the right-hand case, 
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which holds it in position. When this has reached its 


eat the springs B above it compress, allowing the other 


side to come down and turn over the two tongues. This 
reaches the seat on the first part, and as the motion 
progresses farther there is a cam acting against two fin- 
vers, Which are drawn in against the tongues, turning 
them under and forming them into practically a com- 
plete circle. 

The first lot of 60,000 pistols were made with the 





web above the slots, simply a single thickness of flat 
inetal, using the tools shown in Fig. 3; but in practice 
0 Ge — ae é) vue Jaw ? 
8 A 
| tr > > -_ = 
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FIG. 3 HINGE Dik LG RIVET DIE 


it Was next to impossible to turn the tongues around 
this frail piece without a very large percentage of break- 
ave. To correct this trouble the trimming die on the 
right-hand case was changed, leaving metal enough to 
turn the hinge edge back, making a double thickness, 
just the width of the web above the slots. 

The turning of this metal back on itself was found 
Where the 
piece comes from the trimming die the extra metal is 


to be more troublesome than was expected. 


almost entirely taken up in the large radius made by 
At first a single curling operation 
it was found that it could not be ac- 


the embossing dies. 
was tried out, but 

complished with any certainty and finally two operations 
were adopted, both in horizontal dies on power presses. 

In the first die the pieces are held in a form, inside 
up, with the edge to be worked resting over an inverted 
V. The punch, in descending, clamps the case firmly) 
into place by means of a spring pilot and then presses 
the metal over the point of the V, locating the sharp 
bend where it belongs and turning the metal back, ready 
to close down in the next operation. 

The operation of assembling and closing the hinge 
was tried just as the hinge came from the dies described. 
better but still 
and the 


This was a ood deal than before, hot 


There 


tion through the web was pear-shaped, with a sharp 


perfect. was too much variation, seC- 


projecting into the slot, which had a tendency to 
the the After putting 
through a few thousand this way, the third operation, 


catch tongue and open hinge. 


shown in) Fig. t, Was performed. This Was done on a 
small foot press. The tool is made on the pring iple of 
a pair of pliers. The lower jaws of the pliers fit into 
the slot and the upper jaws are grooved to fit over the 


upper edge, so that the pressure pushes the web up into 
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the groove, crushing the sharp edge so as to prevent any 
tendency to catch. 

In the next operation the holes were pierced for the 
hammer and trigger rivets, for the eyelet, and also for 
what we call the cap rivet. This cap rivet was more 
properly a stud for holding the roll of caps, and also 
held that the the case, which not 
put in place until after the base had been assembled 


end of base in was 
in the case and fastened there with an eyelet at the 
front end. In addition to these rivet holes this same 
die turned up what is known as the stop, a rectangular 
piece above and between the hammer and trigger which 
acts as a guide for the caps and a stop for the trigger, 
and two pieces for holding the springs. 

It did not take many pistols to show that the original 
form in which these spring holders were made was not 
satisfactory, and it was necessary to put in another op- 
This is 


a simple piercing die which cuts out holes at such points 


eration ahead of the piercing, called notching. 


in the base as to leave notches in the two spring holders 
when they are cut and turned up by the piercing die. 


which will properly 
The 
operations, the first 


hammer as 


piercing, the next a 


retain the springs in place. 

first constructed was made in two 
being a follow die for blanking and 
forming die for giving it the proper 


shape. The forming die is made with a pad operated by 
a heavy spring, which throws the formed piece out of 
the die. The only special point is to give the flat end 
a slight twist, to allow for the unavoidable flare in the 























FIG. 4. FINAL HINGE OPERATION 
head and still keep the striking face square with the 
anvil. 
more than that paid for the extra operation. 
the follow die for 


The saving and upkeep amounted to a great deal 


The trigger is made in two dies- 
blanking and piercing and the forming die. 

The parts of the pistol which have given the most 
the 
waste In manufacturing are the rivets. 
on the first lot of pistols were purchased from people 
who made a specialty of this work. After getting esti- 
mates from a number of different concerns the surpris- 


cause of excessive 


The rivets used 


trouble and which have been 
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ing thing was to find that most of them quoted 
high prices. 


us Very 
The one purchased from, however, made a 
satisfactory price and furnished satisfactory goods for 
about 100,000 pistols. 
would be obliged to raise the price from about $1.50 a 
thousand for the three rivets (that is really $1.50 for 
3,000 rivets) to about $5.50. 


We were then informed that they 


This price made it neces- 

sary to take up the manufacturing of rivets ourselves, 

and right there is where the trouble began in earnest. 
A small first 


main strength and endurance succeeded in turning out 


hand-screw machine was used and by 


rivets which would answer the purpose, but the produ 
at point, it 
found to be almost impossible to keep the rivets uniform 


tion was slower than any other and was 


in size, and as any variation made constant trouble at 
in difticulties for the 
time while making the next 20,000 or 30,000 pistols. 


the assembling, we were most of 
Very soon after starting the screw machine we began 
the 
stamping press, and succeeded in doing so, making more 


100.000 of They 


planning and experimenting to make rivets in a 


than sets rivets that way were uni- 
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} } ] ] 
and held the bla ‘ meiweel TW Sihies, stha 


were pu 


aside, as shown at (. 


eitcou 


Wis reversce 


and as the blank was a little under s ld be droppe 


into the former. 


If the rivets had not been eliminated altogether, it 
was decided to make them from flat stock formed to 
half-round shape. Finally rivets were done uway wit 


and now the base is made with the rivets turned up fron 


the metal of the base itself. This work obviates th 
making of the rivets and reduces the assembling to a 
very simple operation. The die for piercing these rivets 
is shown in Fig. 6, at A At first both rivets were mack 


approximately the same size as the solid rivets now being 


used. As can be seen, this placed them somewhat neare! 
together than they are as we finally made the die. It 
was also found that the hammer rivet could not be mack 
strong enough. It was then decided to er large the hole 
in the hammer and thus solve the problem. Of cours 
by using the larger circle the rivet itself could be moved 


materially farther from the 


by 


away trigger rivet and could 


made wider and stronger, without changing the point 
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FIG. 6 DIES FOR MAKING THE RIVETS 


form in size and could be made very much faster, 


as 
long as the dies lasted, but the upkeep was very heavy. 

The rivets were madé in two operations from screw 
The first 
In this the first 
back from 
the end, leaving a rectangular section, and at the end 


rods (which worked better than softer wire). 
operation was made in the follow die. 


station sheared out a scrap from each side 


of the stroke swedged this to an approximate round of 
The 


secTion., 


the proper diameter and leneth for two tenons. 
station cut the rod through the tenon 
also through the body, dropping one rivet through the 


met ond 


die and one to the side, making two at each stroke (Fig. 
» at A). 2 000 to 
in an hour, but for about every hour on the press it spent 

Several tried, 
me of which was doing the swedging ahead of the shear 
ing, as shown at B. 


This die would run out from 3,000 


a day in the shop. modifications were 
But this gave no better results. 

The heading dies for the rivets did not give mucl 
The blank produced in the first operation 
tang first hole of exactly the right 
size and shape of the body and tenon, and the head 
fattened out. 


annoyance, 


was driven into a 


In one the punch was made the former 


THE BLUING DEPARTMENT 


ol 


the ham 


a much better 


revolution. This construction also steadies 


mer, which ts another essential point, and 


explosion is produced with the hammer revolving on its 


larger base than it did before. 

In making the die after finding the correct desig 
no trouble was experienced with the hammer rivet. lt 
came up nearly true to size at the first try, and a little 
work on the punch brought the desired results. The 
longer rivet, however, was a source of embarrassment. It 
had a tendency to tear at the base, and when first made, 
with only a slight clearance beyond the thickness of 
the metal between the punch and die, it would stret 
to nearly twice the length of the cut and tear in two 
at the bottom. 

A Variety Of shapes Was 11 he puneh, but it 


Was finally discovered that t Was 


thousandths 


to allow t 
of 


Imbosse d iM ads on 


Hecessasry 


or twelve in clearance instead 


two thousandths as originally made. 


hoth sides ol this rivet were also made Nn order to stifle 1 


the base at this point. A bead running between the 
two rivets acted as a bracket on each of them. This 
embossing ts dome by the stripper. which Is CASE -hardened. 
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The stripper is held in place, but is allowed the nec- 
essary motion by four screws which pass through the 
punch plate and screw into it. It is operated by four 
hooks in the shoe, so that the piece is picked up by the 
punches and knocked off at the top of the stroke, drop- 
ping through the back of the press. This of course saves 
much time as compared with picking the pieces out 
by hand. 


TRIMMING THE RIVETS 


Trimming the rivets does away with the embossing 
operation, but requires another in its place. The turn- 
ing down of the points on the rivets which hold the 
hammer and trigger in place is performed with the die 
This is made with pilots which 
fit the holes left in the rivets, and there- 
fore act as guides. the 
each case, while the punches turn over the points and ex- 


shown in Fig. 6 at B. 
the base by 
They also support rivets In 
tensions of the punches back up the rivet opposite the 
lower pilot, so that there is no chance of distortion. 
It will be seen that in making this change three rivets 
and an eyelet have been eliminated, which means a re- 
duction of waste and a saving of the cost of these parts 
and the labor of handling them, as the percentage of 
waste is always high on such small parts. 

The springs are assembled by hand, with pliers, and 
while the operation is not very fast, it requires no ma- 
chine and has given no particular trouble. 


BLUING THE PIsToLs 


For bluing the pistols the following process is used: 
Saltpeter is heated in a cast-iron pot (the apparatus is 
shown in Fig. 7 at A) over a gas-fired furnace, keeping 
it just below the temperature at which the kettle begins 
to show a dull red. This particular point is one that 
cost considerable effort to find out. If the kettle is al- 
lowed to remain redhot for any length of time it will 
surely burn out. It gets perfectly hard when it cools, 
which means very much work in tearing the apparatus 
to pieces, cleaning it out and putting it together again. 

There is no trouble, however, if the heat is turned 
down the moment the kettle begins to show a dull red. 
If it is not kept very near this point, the bluing is slow 
and the color is not good. This means, of course, con- 
stant watchfulness, but no particular difficulty. Black 
oxide of manganese is mixed with the saltpeter, one 
nine. If spots appear on the work it usually 
means that there should little more oxide added 
to the mixture. It is necessary to keep the kettle stirred 
pretty well, and the accumulation of burned oil which 
settles at the bottom must be scraped out every four or 
five hours. 

Close to the saltpeter kettle is a 50-gal. galvanized 
tank of water B. This water is kept boiling by means 
of a pipe running from the lower part of the tank into 
the vent pipe from the saltpeter furnace and back again 
to the upper part of the tank. About 9 ft. of 1-in. pipe 
is exposed to the heat from the furnace. This keeps the 
water boiling all the time, which gives the best results. 

Two frames C are used for holding the pistols, which 
consist of iron rings attached to handles with heavy gal- 
The pistols 


part in 
be a 


vanized wire netting stretched across them. 


are placed in the meshes of the net close together and 
It seems to make no difference whether they 
They are packed in as closely 


closed. 
touch one another or not. 
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as possible and come out blued inside and out. There 
is a second ring of netting arranged to slip down and 
hold the pistols in place by means of hooks over the 
first ring. ‘There is a rod and hook over the kettle ar- 
ranged on a counterbalanced lever, and the operator 
hangs one of the frames full of pistols on this hook and 
lets it down in the saltpeter. As the pistols are oily 
just as they come from the press, the oil is burned off 
first, rising to the top of the saltpeter and flaming. The 
pistols remain in the kettle for a minute or so, are taken 
from there and dipped as quickly as possible in the boil- 
ing water, remaining in the latter for only a moment. 
They are then dipped into the third tank D containing 
vil and then dumped out on a netting over a draining 
tank &. 

The proper oil is essential to good results, which fact 
was discovered at considerable cost. Pure mineral oil 
of any kind will not answer. A mixture of about 25 or 
30 per cent. of lard oil with the mineral gives entirely 
satisfactory results, as does also a mixture of some for- 
eign chemical with mineral oil, which was used for a 
time, as it is cheaper than lard oil. We are now using 
a mixture of aqualine and water, which is much cheaper 
and just as good; in fact, we believe it is the best that 
we have used. ‘The essential point is that there must be 
some mixture with the mineral oil which will saponify 
the saltpeter so that it will dissolve from the metal and 
leave the pistol oily. 

# 

Increasing Use of Wood—In spite of the popular impres- 
sion that the introduction of concrete, steel and brick is doing 
away with the use of wood, the State of New York is using 
more wood per capita than ever before. More than twice as 
much wood is used per person now than fifty years ago, 
more than six times as much wood per person in New York 
State than in Germany and more than ten times as much as 
in Great Britain. 

3 

A Yide-Predicting Machine recently installed in the Coast 
and Goedetic Survey forms the basis of an interesting bulie- 
tin published by the Government Printing Office. The ma- 
chine is about 11 ft. long, 2 ft. wide and 6 ft. high, and 
weighs approximately 2,500 lb. A heavy iron base supports a 
number of large upright brass plates. These in turn support 
a system of shafts, gearing, dials and sliding frames, to 
which are attached a series of pulleys. A slender chain on 
each side of the machine connects all the pulleys and trans- 
mits the resultant motion to a system of dials and pointers 
on the face of the machine, where the time and height of 
each successive high and low water are directly indicated. 
Before beginning the predictions for any station, the cranks 
on the sides are set in accordance with certain quantities 
known as harmonic constants, obtained from tides previously 
observed at the same station. The tide is assumed to be com- 
posed of many elementary components, each of which is due 
of the moon or of the sun, including the 
declination and parallax of these bodies. 


motion 
phase, 


to some 
changes in 


The machine will take account of 37 such components or 
elementary tides, combining them into the more complex 
tide that actually occurs in nature. The machine, having 


been set with the harmonic constants representing the com- 
ponents to be used, is operated by turning a hand crank which 
sets in motion the small component cranks, sliding frames 
and pulleys. On the face of the machine, time pointers pass 
rapidly around dials indicating successive intervals of time, 
a height pointer oscillates back and forth over a circular dial 
indicating the corresponding height of the tide, and a foun- 
tain pen, rising and falling, traces on a roll of paper a tide 
curve that graphically represents the actual rise and fall 
of the tide. At the time of high and low waters the machine 
is automatically stopped by an electromagnet, and the opera- 
tor copies the time and height indicated by the dials directly 
in the form that is to be sent to the printing office. To set the 
machine, predict and tabulate the high and low waters for a 
year at any station require from 10 to 15 hours. To perform 
the same calculations without the use of the machine would 
probably require not less than six months of time for one 
computer. 
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Machine-Tool Exports During First 
Year of the War 


By Lupwia W. ScuMmIpT 





SY NOPSIS—An analysis of American shipments 
shows the complete overturn of the trend of for- 
The allied nations bought enormously ; 
shut off from direct 
South America and Asia pur- 
The port of New York shipped 
total, excluding the Canadian 


mer years. 
Germany and Austria wer 
trade connections ; 
chased sparingly. 

nine-tenths of the 


shipments acTOSS the border. 





The war has brought about tremendous changes in the 
machine-tool export trade of the United States. Figures 
already published in the American Machinist show that 
the total has $14,011,359 in the fiscal 
vear 1914 to $28,162,968 in 1915. The same statistics 
show that this immense increase was mainly the result 


increased from 


of the enormous orders coming from France, Russia and 
England, while other parts of the world, with a few 
notable exceptions, The 
total value of the exports to France was $8,695,826, 
against $1,771,525 during the year before, and to England 
$12,294,801, against $3,178,630. There was a_ slight 


increase in the sales to the rest of Europe, except to Ger- 


show considerable decreases. 


many, which received only $121,756, against $2,167,240 
hefore. 

These figures alone show that extensive disorganiza- 
The fol- 
lowing analysis of the total exports, however, will demon- 


tion of our exports to Europe has taken place. 


strate that this disorganization is unexpectedly wide and 
has practically turned the whole world’s business in metal- 
working machines upside down. The items that follow 
are the result of very careful estimates based on a close 
investigation of the market movements during the yea! 
The business with Germany came entirely to a standstil! 
with the moment of the declaration of war, and the $121,- 
756 worth which was exported to that country in July, 
1914, has remained the only direct shipment. The same 
condition is true with regard to Austria-Hungary. When 
the final official export figures are published, which will 
not be for some time, it will be shown that that country 
received directly from the United States not much more 
than $25,000 worth of metal-working machines, which 
Since that time 
fact, 


were all supplied during July, 1914. 
communication has been practically stopped. In 
this market has been more completely cut off from the 
United States than has Germany. The total business of 
the previous year had been $268,010, an amount that most 
likely would have been increased during the past fiscal 
vear had not the war suddenly disrupted business condi- 
tions. 

One of the most important customers of the machine- 
tool industry of this country during the last year has been 
Russia. In fact, the demands of that market have been 
more than exceptional, and have increased from $1,370.- 
959 in 1914 to about $2,300,000, or even somewhat more, 
in 1915, 
hut for the frequent changes of the trade routes during 


Exports could have been considerably greater 


the war period. 


For all the changes which have been brought about in 
the export market, the war of course is entirely responsi 
ble, and it is just that exceptional situation which makes 
a close study of importance to the manufacturer. Thi 
statistics, Table 1, mouth, 
development of the exports of metal-working machines 


shown in Which show the 


to the three usually most important European customers 
They 
the war as represented by dis- 
trathic the 
demand for machinery in England and France following 


of the United States, are especially interesting. 
the 
organization of the 


show influences of 


oversea and increasing 
closel) the different political and economic events of the 
war. As already metioned, Germany dropped out with 
the beginning of August, and no direct trade seems to 
have been done with that country during the remainder 
of the year. 

During August an entire breakdown of transport facili- 
ties between this country and Europe brought about at 
first 
machines to 
small value of $9,247. England maintained an unfavor- 
able, but better, 
During September, while English manufacturers began 


nearly a cessation of the exports of metal-working 


France, which fell to the unprecedented 


nevertheless position with $183,606 
to take up their old orders and plane e new ones, France had 
still not recovered from the first shock, and the $40,664 
of September, 1914, compares badly with the $198,642 
of the preceding vear. In October, however, both coun 
tries began to receive shipments in earnest, and from then 
on they kept up the 
fiscal year. The organization of the industrial 


March and 


orders to the end. of 
British 


forcefully in 


enormous 


reserves, especially, shows ver 


the following months. 


TABLE 1 METAL-WORKING MACHINERY EXPORTED TO FRANC! 
ENGLAND AND GERMANY DURING THE FISCAL YEARS 1914 
AND 1915 

France England Germany 
1913 1914 1913 1014 1V13 1014 
July $93,206 $52,876 $312,635 $264,511 $231,122 $121.7) 
August 107,963 9,247 248,830 183,606 234,459 
September 198,642 10,664 255,670 312,603 115,590 
October 120,089 251,244 $22,105 890,610 214,611 
November 132,648 355,899 115,870 1,034,432 148,050 
December 287,281 868,099 272,198 1,195,401 258,760 
1914 1915 1914 1915 1014 1915S 
January 125,692 1,228,014 217,678 1,042,264 159,231 
February 108,962 1,161,814 223,572 732,882 97,834 
March 131,790 1,293,207 274,781 1,777,986 155,074 
April 99,531 1,144,802 244,333 1,453,852 154,401 
May 159,119 1,229,194 281,140 1,736,735 288,504 
June 106,512 1,060,766 309,818 1,660,829 118,514 
rotal 1,771,525 8,695,826 3,178,630 12,204,801 2,167,240 121,75 


During all this time there has been going on as an 
undercurrent the diplomatic 
about the difficulties in the way of trad 
tries as Sweden, Norway, Denmark and the Netherlands. 
It has held by that 
used as import doors for American goods destined for 


discussion with Englan«d 


with such coun- 
those markets were 


been England 


Germany. It is not the purpose to enter the legal aspects 
of this very complicated question in any way, but a few 
figures relating to the trade with those four markets ar 
of interest. 

The loss of direct trade with Germany suffered by th« 
United States machine-tool exporters has been just FT| 
little more than $2,000,000, They have been, as will be 
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shown, partly recompensed by increases in their trade 
with three of the four countries mentioned, while in the 
case of the Netherlands a decline in the exports took 
place. 

The figures given in Table 2, of which those for the 
last fiscal vear are a fairly close estimate, show the com- 


parison: 


TABLE 2 MACHINI POOL EXPORTS TO NETHERLANDS AND 
SCANDINAVIAN COUNTRIES 

1914-1915 1913-1914 

Denmark $245,000 $48,204 

Norway 210,000 92,729 

Sweden 625,000 310,613 

Netherlands 80,000 186,756 


$1,160,000 $638,302 


Totals 

The totals indicate that the exports to the four coun- 
tries, notwithstanding the drop in the total value of the 
business done with the Netherlands, have increased about 
$520,000. German statistics for the vear before the war 
that that country sold to the countries in 
question machine tools of a value of $1,300,000. As the 
the exportation o 


show four 


German Government has stopped 


machine tools during the period of the war, and as the 
neutral machine shops have been compelled more than 
ever to fall back on their own resources, it is quite obvi 
The 


hot 


ous that they had to get their machines elsewhere. 
this 
half of their usual annual importation. 


additional $520,000 bought from country is 
This seems to 
prove that the American machine-tool manufacturers are 
they hold that sold to 


neutral countries for 


right when machines the above- 


mentioned are wanted home use 


only. 

Apart from that question, the increase in the turnovei 
of machine tools in the four countries is quite satisfac- 
torv to the American builder. 
WitH EtrRoPEAN COUNTRIES 


EXTENSION OF BUSINESS 


The figures given in Table 3 are close estimates of 
the extension of the business done with the leading Euro- 
pean markets during the first vear of the war, or before 
the fiscal vear 1915. The estimated figures are based on 
the official the New York 


houses, through which the majority of the exports were 


collected by custom 


figures 


shipped. 


rABLE 3. EXTENSION OF MACHINE TOOL BUSINESS DURING 
FIRST YEAR OF WAR 
1914-1915 1913-1914 
Franee $8,695,826 Official $1,771,525 Official 
England 12,294,801 Official 3,178,630 Official 
Russia in Europe and Finland 2,113,000 Estimated 1,369,578 Official 
Italy 515,000 Estimated $21,603 Official 
Germany 121,756 Official 2,167,280 Official 
Austria 25,000 Estimated 268,010 Official 


48,204 Official 
186,756 Official 
92,729 Official 


245,000 Estimated 


Denmark 
80,000 Estimated 


Netherlands 


Norway 210,000 Estimated 
Sweden 625,000 Estimated 310,613 Official 
Spain 105,000 Estimated 111,686 Official 


With the exception of the increased exports to Russia 
in Asia from $1,381 to nearly $200,000 or more, a reduc- 
tion of exports has taken place in nearly all other direc- 
This is shown particularly in 


After the excitement of 


tions outside of Europe. 
the trade with South America. 
the early days of the war with regard to the great possi- 
the South American this fact 
come somewhat as a surprise. American manufacturers, 


bilities of market, ma 
however, need not be unduly alarmed, for these matters 
will set themselves right very soon after the war. or ar 


already doing so. 


The Canadian business has shown an increase from 
$1,199,356 to S1.815, 188. This Was brought about 


largely by the demand in Canada itself. 
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The most interesting phase in the development of thi 
foreign trade in machine tools, apart from the great 
changes in Europe, has been the part plaved by the port 
of New York in the shipment of these machines. Of the 
$28,162,968 shipped abroad, $24,522,844 went through 
that port. Taking into consideration that the Canadian 
trade accounts for half of the remaining $3,600,000, this 
shows that New York City is shipping more than nine- 
tenths of the total exports in machine tools outside of 
the Canadian shipments. 

During the last vear the port has seen wide fluctua- 
In August, 1914, the shipments 
a record low figure for a long 


tions in the shipments. 
came down to $183,594, 
period, and rose in March, 1915, to $3,323,141, 


to give a comparison, represents about the usual yearly 


which. 


export to England. 
The following figures show the shipments through the 
port of New York month by month: 


rABLE 4 MONTHLY SHIPMENTS THROUGH PORT OF NEW YOFr ‘ 
1914 1915 

July $702,033 January $2,609, 162 

August 183,594 February 2,119,676 

September $51,714 March 3,323,141 


2,983,742 


October 1,966,403 April 2 
November 1,679,594 May 3,233,995 
December 2,181,249 June 3,088,541 
Potal $7,164,587 Total $17,358,257 
Complete total 24,522,844 


As the totals for England and France have already been 
viven, little of importance would be learned by a repeti- 
tion of that part which has gone through the port of 
New York. On the other hand, the port figures relating 
to the four northern European countries—Denmark, the 
Netherlands, Sweden and Norway—given in Table 5, 
They represent nearly the 
The exports 


iake interesting reading. 
entire total of the trade with those markets. 
to Denmark, which had dropped considerably during 
\ugust and September, suddenly rise from $2,316 to 
$106,074, drop again to $25,924 and in December even 
to $308. Norway shows two monthly record figures 

March $79,527; while the 


export to Sweden touches its highest point in February, 


4 


with $57,746 and May with 


when $103,680 was reached. 


rABLE 5 EXPORTS TO DENMARK, THE NETHERLANDS, NORWAY 

AND SWEDEN THROUGH THE PORT OF NEW YORK DURING 

rHE FISCAL YEAR 1915 

1914 Denmark Netherlands Norway Sweden 
July $3,215 $0,580 $2. 838 $26,315 
August 967 1,407 3,455 1,600 
September 2.316 3,455 2.409 6,487 
October 106,074 3,484 5,742 20,480 
November 25,924 6,852 55,114 
December 308 5 1,505 SS.441 

1915 
January $7 (46 1,705 5,518 84,227 
February $4,004 13,562 2,036 103,680 
March 1,221 9,146 57,746 73,286 
April 12,757 2,745 21,966 75,457 
May 14,425 7.090 79,527 70,523 
June 3,172 23,00 S961 3,830 
1914-1915 $242,119 $79,175 $205,640 $621,558 
1913-1914 18,204 186,756 92,729 310,613 


The tigures for 1915-1914 represent the total exports 


during that vear. 


RuUssSIAN SHIPMENTS AND THE Port or SAN FRANCISCO 


An interesting fact is further brought out by the port 
statistics relating to the Russian trade. The shipments 
to Russia in Europe came practically to a standstill in 
\ugust and September. ‘Trade recuperated in October, 
when shipments to Archangel were made on a large scale, 
and fell in December and January, until in February no 
shipping could take place because of the closing of that 


port by ice. In March, when the port opened, new activ- 
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The exports to Finland also dropped, but 
the route through Asia has been more in use. It had 
been expected that this would lead to an increase in the 
use of the port of San Francisco. Statistics, however, 
given in Table 6, show that the port of New York has 
handled nearly $190,000 of that trade, which must have 
gone either through the Panama or Suez Canal, both 
ways being open for trade with Russia in Asia. 


ity is shown. 


TABLE 6. SHIPMENTS TO RUSSIA THROUGH THE PORT OF 


NEW YORK 
The Figures for 1913-1914 Represent the Total Exports 
Russia Russia 
1914 in Europe’ Finland in Asia 
July $132,964 2,349 
\ugust.. 144 
September 
October. 682,742 435 : 
November 161,559 72,995 
December 6,366 64,380 
1915 
January 21,103 34,260 
February 12,152 
March 155,663 
April... 318,500 
May 218,686 5,361 
June. . 406,973 
Total through New York Port $2,104,700 $2,784 $189,148 
1913-1914. 1,333,644 35,9034 1,381 


The trade in machine tools through the port of San 
the Panama 
The figures are given in 


Francisco has been small. as Canal has 


opened a new way to Asia. 
Table 7. 


TABLE 7 EXPORTS OF METAL-WORKING MACHINERY FROM 
THE PORT OF SAN FRANCISCO BY MONTHS FOR THE 
YEAR ENDED JUNE, 1915 
1914 Amount Destination 

July $68 Peru 
August 
September 
October 
November 1,590 Australia and Tasmania 
December 3,450 Japan 
1915 
January 1,190 Japan 
February 3,965 Russia in Europe 
March 
April 1550 Canada 
May.. 
June.. 


Even by far the largest part of the trade with Japan 
seems to have gone via New York, as $59,600 worth was 
shipped to that country. Apart from very small quanti- 
ties, the bulk of the exports to Italy and Spain has also 
gone via New York. The figures for the last vear are 


given in Table 8. 


TABLE 8 EXPORTS THROUGH PORT OF NEW YORK TO ITALY 
AND SPAIN 
The Figures for 1913-1914 Represent the Totals for that Year 
1914 Italy Spain 1915 Italy Spain 

July $16,114 $2,388 January $124,159 $17,657 
\ugust 508 2,446 February 13,918 5,561 
September 11,024 2,044 March 131,489 14,269 
October 28,975 5,498 April 4,115 11,756 
November 21,457 11,280 May 30,012 7,952 
December 61,278 12,220 June 38,085 8,068 

Total $511,134 $101,139 

1913-1914 421,603 111,686 


As already pointed out, the exports to South America 
seem to have largely diminished. Those going to Argen- 
tina, Brazil and Chile through New York account for 
$25,600, $65,200 and $28,500. These figures indicate 
a decline against the total exports of last vear. 

The amounts given in this article are not final. They 
may need slight alterations when all facts are known. 
They account, as far as the European trade goes, for 
nearly the whole amount which was shipped to that part 
of the world with the exception of about $100,000, which 
may be distributed among such countries as Portugal, 
Switzerland, the Balkan states and a few other markets, 
not to mention the amount of $282,489 taken up by Aus- 


tralia. From the remaining $938,009, which represents 
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the trade with all the rest of the world with the exception 
of the whole of Europe, Canada and Australia, $366,000 
accounts for the New York shipments to Argentina, Bra- 
zil, Chile, Russia in Asia, and Japan. Part of the South 
American trade with the three South American states may 
have gone by other routes, so that $500,000 would repre- 
sent the trade with all the rest of the world, excepting the 
countries mentioned, 


Milling Cams on a Slotter 


By M. W. Winson 


In the illustration is shown a fixture used for milling 
The slotting machine has a head with a down 
stroke and a table with a revolving feed. The cam is 
A by tightening the cap 
The base C of the fixture 
the center 
center T-slot in the 
tool in the head of 


cals, 


clamped in place on the pin 
screw B against the slip washer. 
is provided with a pin PD to fit in 
The square pins £ fit the 


bore of 


the table. 





table. Thus it is easy to see that a 
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MILLING CAMS ON A SLOTTER 


the slotter with the table set to finish the cams F' will 


finish all cams alike by sliding the part G, which is 
indexed on either side of the center by the pin // in th 
bushing J and held secure from chatter by clamping the 
steel strip A’ with two cap screws. This gives a very 
simple fixture for finishing cams to the desired shape, 
with the exception of the nose, which is filed or ground 
to size. 

The problem now confront 


Machineability of Alley Steels 


hefore 


ing the steel maker, according to a paper presented 
the American Iron and Steel Institute, is that of the ma 
chineability of steels capable of possessing high physical 


properties Marvelous development in tool steels as the re 


high-speed steels 


sult of the improvement of the present-day 

has caused a proportionate increase in the efficiency of ma 
chine tools, which means a speeded-up production which 
would have been inconceivable 10 yr. ago. The development 
of machineable steels has not kept pace, however, with the 
improvements in tool steels and machine tools This is not 
entirely to be blamed upon the steelmaker, as much steel is 


the operations per formed 


thermal in nature, de 


furnished in a green state, or els« 
upon the steel before machining 
stroy its production efficiency, unless its structure is returned 

The of chemical and physical 
important one to the steelmaker It 
buying their materials, to 


in a 


being 


to its proper status question 
specifications is an 


been the habit of consumers, 


has 
when 


and good 


specify both chemical and physical properties, 
many instances properties that are conflicting and inconsist- 
ent It was one maker's experience, and no doubt that of most 


makers of steel, to receive orders on which certain com- 
possible chemical limits are outlined, together with 


other 
mercially 


physical capacities that are absolutely impossible with the 
prescribed analysis In some cases the ductility factors of 
elongation and reduction are specified at percentages which 
innot be met with the high elastic limit required 
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Making Small Accurate Piercing 
Pumches at Low Cost 


By WILLIAM Serrz 


The piercing punches shown at A, in Fig. 1, are made 
lor accurate work,’and their cost is approximately one 
tenth the cost of punches usually made for similar work. 
The method may not be new, but I have found no one 
in the last ten years who made them the same as I do. 
Formerly punches were made by me of drill rod turned, 
hardened, drawn, ground and lapped. These did fine 
work, but they broke easily, Drill rod with an upset head 
was then tried and clearly demonstrated that the punch 
made from it was stronger than the turned and ground 
punch. We still had trouble with the head pulley off, so 
the foreman suggested changing the 
deg, to 30 deg., and 


head from 50 
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Hardening Fixture for 
Crankshafts 


By M. Roperrs 


The illustration shows a fixture designed and used at 


the International Motor Co., Saurer Plant, Plainfield. 

N. J., for hardening crankshafts. The turned shaft is 
> 

placed in the fixture as shown and the covér A, being 


dropped down, is held by the wedge B, the rod passing 
through the slot in the ear C. 
When the cover is in this position the three bearings of 
the shaft are held rigidly between blocks in the fixture. 
The box is filled with carbonizing material and the 
hardening box left in the oven heated to 1,625 deg. F. 
for 24 hr. It is then removed and allowed to cool for 


lg "| X,Hardened 





turned the job over to me. ~ U3 Blockdrive Fit... f2 = 
P , : } £ = 4 ( >= | 

After quite a lot ol experimenting, sf ZF => a 
and partly by accident, | hit on the ; | —- ‘ = \Hole 
tools shown. With them satisfactory A i UY, Yj A ln = | 
punches can be made quickly. ; GY G.'0k (80TT0M) (Tor) 

The hole in the heading die is mace j La Ooicr Swedging Die Holder 
barrel-shaped by lapping it slightly >) Heading ae a 
larger in the center, as shown. For a = VFI 
1. » large par ’ be | DW ty VW UD Yj 
jin. pune h the large part would Me = G VALAVDIZAIA DAZ Bi 
about 0.0005 in. large. The end of (\ 
the hole for one diameter in length " < Se 
should be lapped dead smooth parallel! ; ' = ~ e 

Ol ike ; € < ) 

and a wringing fit for the size of punch < <€ « 

. mn 4 *] e A 
desired. The countersink at the top \ €& = ant 

a ann 


is 30 deg., and its depth is one-half 
the diameter of the punch. The die 
should be hardened by a stream of 
water passing through the hole, hard ‘Adjustable Countersink 
ening the inner surfaces, but leaving 
the outside soft and tough. The upper 
end of the hole for 214, diameters in 
length below the small end of the countersink should also 
The length of the barrel-like portion depends 


he parallel. 
The lap is made from a 


on the total length of the punch. 
piece of soft rod, with a hole drilled centrally in the end to 
meet a saw slot through the rod. A taper pin made of 
drill rod is driven in the hole in the end to expand the 
lap. The top and bottom holders are made as shown 
in Fig. 1. 

The sizing plate is used for setting the adjustable 
3) when new heading 
The 
form of punch holder which I use is shown in Fig. 3. 
The soft drill rod for the punches is cut sufficiently long 
to head up properly, well oiled and put in the heading 
die. A results when used 
lor upsetting the heads. 

When punches are made in this way they will expand 
enough in hardening for lapping if permitted to cool in 
For lapping I hold them in an 


countersink (both shown in Fig. 
(lies are required so as to keep the heads standard. 


screw press excellent 


vives 


the air after drawing. 
Almond chuck, with the jaws ground to clear the head. 
The heads should be drawn to a blue spring temper 
extending beyond the punch holder, the remainder to 
he a light straw color. 

It will be observed that these punches are of the built- 
up type which permits changes in design or renewal of 


parts at a minimum cost. 





DETAILS OF 





=> ot _ 
< e niin Gage for Setting 
‘ ij : Countersink, Standard- 
gn izing Size of Heads for Given Diam 
Fig.2 


SMALL PIERCING PUNCHES 


12 hr. ‘The carbonizing material is then removed and the 
shaft again placed in the hardening box and heated to 
1,500 deg. F., after which it is cooled in water. The 
shaft is afterward reheated in the box to 1,425 deg. F. 


and again cooled in water. The shaft is ground to the 

















HARDENING FIXTURE FOR CRANKSHAFTS 
required dimensions. This hardening box has been found 
very effective. It holds the shaft rigid and prevents dis- 


tortion, requiring only 0.04 in. to be left for grinding. 
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Bending Fixture for Oval 
Frames 


The fixture shown herewith was designed and built 
for bending oval frames from angle molding of the com- 
built and all gave 


mon type. Many different sizes were 
excellent satisfaction. 

The body A and plates B are gray-iron castings ma 
chined on top and bottom, and also at the ends of B to 
form a good joint. The cross-head blocks )) are of gray 
iron, finished all over. The guide strips ( are of Yoxly 
in. cold-rolled steel, cut and planed square to the prope: 
length, clamped into position, drilled and tapped for the 
cap serews. They were then screwed into position with 
cross-heads J) inserted in place. 


of D and ( 


The bearing surfaces 
( 


were scraped and a final adjustment o 
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BENDING FIXTURE FOR OVAL 
made for fit, squareness and parallelism, then drilled and 
doweled as shown at FL. 

The lever # was next laid out for drilling at @ and //, 
equal to the difference between the major and minor axes. 
In this case the major equals 9 in. and the minor 6 in. 
The distance from G to J equals the major axis plus the 
block and thickness of stock. A small hole was drilled at 
J on the true center of the major axis and a pin with a 
hardened point driven in. Plates B were then clamped 
in position, lever F placed on the studs at ) and pulled 
around once, with the pin at J bearing on B hard enough 
to scribe a distinct line. We now had a perfect oval line 
conforming to our tramme!l layout. 

The plates B and the body A were now ready to be 
drilled, tapped and doweled. The clamps were then re- 
moved, care being taken to place the screws far enough 


hack from the edge so that a small brass washer, the 


thickness of the frame, placed on the screws would clear 
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Letters from Practical Men 
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rcecuvenevnenenesnvoourccttity 


the edge of the frame when inserted between A and 7? 


during bending. 
Lever F 


The fixture was then 


and the table taken from the 
bolted to the latter and 


line, 


was removed 
shaper, 
planed to within O.OL in, of the 
a table, the lever / 
replaced and a one-lipped facing tool with a flat on the 


The fixture was then clamped to 


shank was inserted at J. A hole was drilled for a Y4-in. 


Hat-ended setscrew to bear on flat of shank and keep it in 


position to cut on a line with the centers G. //, J.) This 
is important. The tool proper was adjusted to remov 
the 0.01-in. stock left for finishing. Lever F was then 


pulled around and the tool tapped down after each cut 
was taken. When this was completed we had a perfect 
oval. 

The too] 


stud and blo k placed 1) position. A 


facing used at J was then removed and the 
hole was drilled 
and tapped at A’ for the thumbscrew shown. 

One end of th 
stock of a developed length was inserted at K and the 


Lever }’ 


with this end, and one revolution gave an 


The fixture was then ready for 


use, 


thumbscrew tightened on it. was brought in 


contact ovVvill 


frame. When the frame was removed it required a litth 


springing out: but as the bending hardened the stock cor 


siderably, it resumed its original shape when entirel, 
released from the fixture. The joint was then soldered 
and finished, 
J. TL. Rasmussen, 
Niagara Falls, N. . g 


Beam Compass 
Large 


for Drawing 
Arcs 


The illustration shows a device made with two adjust 
able blades hinged at the joint and fitted with a clamping 
are. It built of straight-grained 
\t A the ends of the blades are slightly tapered from the 
joint to provide for the space occupied by the pencil, 
which is held to the point of line intersection of the blades 


and 


may be any wood 


a strip pinned through the hinge clamped to 





A 
a _» = 
8 ude ae Cc 
a 
BEAM COMPASS FOR DRAWING LARGE ARCS 


the clamping arc. To use the first caleulate am 
chord BC of the required arc, then calculate the height 
of that chord AD. Lay off the chord BC on the paper, 
then lay off the height of the are AD. Next draw AL 
parallel to the chord. Insert a pin at B at the end of the 
chord, adjust the compass by placing one blade against 
A and the other blad 
Move the pencil point away from A to allow 


COMpass, 


the pin at B, the pencil point on 


along AR. 
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954 
the insertion of a second pin at point A, and the compass 
is ready for use. 

With the blades of the compass resting against pins at 
A and B, swing the compass around and the pencil point 
will trace the are BA. The are AC is described by trans- 
and using the compass in 
SMITH. 


ferring the pin from B to C 
a similar manner. H. O. 
Schenectady, N. Y. 


— 
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A Vernier Caliper with RacKk- 
and-Pinion Adjustment 


The usual vernier caliper, with flat beam and its sliding 
box and adjusting serew, is a valuable instrument of 
precision, yet it has its faults. 

The sliding box with adjusting screws occupies con- 
siderable room on the bar, and hence for a given capacity 
of opening between the jaws the bar must be of suffi- 
cient extra length to accommodate this box. In a caliper 
lying before me, that opens 3 in. as its maximum, the 
length of bar over all is 51% in., % in. of this length 
heing the fixed jaw. From the inside of the fixed jaw 
to the outer end of the sliding jaw is 414 in., the sliding 





} 














hii 
A, 
Ricca 
Fig. 1 Fig. 2 Fig. 3 
VERNIER CALIPER WITH 
hex with its adjustment occupying the other inch. This 
makes an inch of bar—and the box, nut and screw 


all add weight—that it would be well to get rid of if 
possible. 

It was with that object in view that the caliper shown 
in detail and complete in the accompanying photographs 
was designed and made. It measures but 514 in. over all, 
and yet it has a maximum opening of 34% in. It 
is therefore 1 in. shorter than the other and has a % 
in. greater capacity. The sliding box, nut and screw are 
eliminated, and the adjustment is more rapid and fully 
as delicate as in the other form. 

The illustrations show the details of construction. The 
inside edge of the beam was cut as a rack of 64 pitch, 
Owing to machining limitations the 


as shown in Fig. 1. 
fixed jaw had to be made separate, as shown in Fig. 3. 
In Fig. 2 is shown the sliding jaw with one plate re- 
moved, It is built up of thin sheet steel, riveted together, 
and contains the seat for the pinion, the stem of the 
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latter having its bearings in the two side plates of this 
jaw. 

Fig. 3 shows all the parts ready for assembling. The 
fixed jaw A is built up of thin steel plates riveted to- 
gether to form a box, which fits snugly on the end of 
the bar. Besides the setscrew shown there are an end 
plate and two small screws, one tapped through the end 
plate into the end of the beam, not shown in either Figs. 4 
or 5. These help to hold the fixed jaw firmly against any 
effort to tilt or spring. 

A gib G, Fig. 3, is fitted to a smooth sliding fit and 
can be set up hard by the setscrew shown. This gib 
holds the jaw down where it belongs and keeps the pin- 
ion firmly in mesh with the rack. It also prevents the 
jaw from tilting as the jaws come in contact with the ob- 
The plate B is held in place by 
The stem of the 


ject being calipered. 
four small screws in the four corners. 
pinion has a bearing in this plate. 
The pinion is actuated by a knurled head fitted to 
the pinion stem, Fig. 4, which also shows the caliper 
fully assembled. This stem carries a small knurled nut 
inside of the head, which has motion enough to be turned 
free or to be clamped against a small sleeve on the stem, 








N i - i 
Fig. 4 Fig. 5 


RACK-AND-PINION ADJUSTMENT 


binding the pinion firmly. The setscrew on the gib can 
also be used as a clamp screw; but the nut on the stem 
of the pinion is quicker and better. 

The pinion in this case has 20 teeth, 64 pitch, $4 in. 
outside and ,*, in. pitch diameter. 

Fig. 5 shows the caliper complete and graduated. It 
opens 34 in., and about three and one-half full turns 
of the pinion open it from zero to full capacity, making 
it very rapid and convenient in use. The jaws. come 
rapidly, yet smoothly and easily, against the work, and 
a turn of the locking nut holds the sliding jaw against 
any possible movement while the caliper is being read. 

To set to any reading desired can be done almost as 
rapidly. The pinion will move the sliding jaw slowly 
and smoothly, making it as easy to set and clamp as 
with the regular caliper. 

As an experiment the other side of the caliper was 
graduated to 4 in. with vernier to read to 64ths. This 


vives an open graduation. The vernier divisions are also 
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J 
open below, each space being */,, in. long. It is easie1 Drills fo; Deep-Well Work 
to set and read by this vernier than it would be to set . 
. : . -n Betwee) the adritting of wells for irrigation PUrpPoOses 
a zero line to some given number of 64ths. 
C.D. Parkuvrs nN sO many sections of the West and the oil-well drilling 
. ° iN Pa) ° 


’ , n southern California and some of the other states, deep 
New London, Conn. nN ul 1 rniaa m th ther state CC] 
well drills and appliances form quite a large proportio: 
- of the machine business in those localities. And this is 
CranKkpin Turning Tool a business which involves the use of manv tools which ar 
unusual to those in other sections. 
The illustration shows the crankpin turning tool we 


Some idea of the variety and stock of these well drills 
use on our quartering machine. Fig. 1 shows the tool 


, , which are found in even a small shop can be seen in Fig. | 
in place and Fig. 2 some of the details of its constru = 


tion. The tool is inserted in the boring spindle of the 


ch was taken at the Portland, Ore., branch of the Star 
quartering ma hine in place o 


f the regular tool used for 


horing the crankpin holes. Its arrangement enables us to 


ia 
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FIG. 1 TURNING THE’ CRANKPIN 





turn up a worn crankpin without removing 


t from the 
wheel. FIG. 1 BITS FOR DEEP-WELL DRILLING 

his turning toolholder fits into the taper of the boring Drill Works These are primarily for the drilling o 
spindle and carries a crosshead A, which carries the hea: wells for irrigation purposes, but in common with thu 
» Baw o . ar M0 arr gy . or yl " 
& for holding the bar (Fig. 1) carrying the cutting t well drills they all have the taper-threaded connection for 
Che shank of the toolholder A is re tancular In sections 


joining them to the next section: and when it 
heing in this case 144x3% in. This effectively pr 

















~ COnStic 
1 mt. ) 
‘ ered that thr se sections must tx added one te thy otive 
wnt the drill soOmeTtIMes rene es A depth ol sever 
t A 
| f 
b 9 
- 
. ‘ 
t 
g 
# FIG. 2. LUBRICATOR FOR LATHE BEARINGS 
\ thousand feet, the number of these joints, as well as the 
@ wecuracy of fit, becomes quite an important item 
FIG. 2. CRANKPIN TURNING TOOL Phe oil-well drills are largely turngyl on a big 
Lodge & Shipley lathe having a single-belt drive and 
any twisting movement due to the action of the eutting equipped with an automatic oiler to carry lubricant to 
tool. The position of the cutting tool is regulated by the 


each vital point. This oiler came about through the neg 
The exact sizes of the different 


ecT on some one’s part To supply oil as often as needed 
details are made to suit the particular quartering machine of this damage, the attachment 
on which it is used shop shown in Fie. 2 


ig. 2 was devised and applied over the head 
conditions. Jost Pil 8 Lone stock of t] c lathe. Th s reservoir 
Renovo. Penn 


feed screw C (Fig. 2). 


1! dl to avoid a repetition 
and to conform with other 


is made of a section of 
er the | 


! 
a I~ =Libports 


iencston Kk 1) 








956 AMERICAN 
braces, which are held by the same bolts which fasten the 
hearing caps in place. There are eleven connections with 
the bottom of this reservoir, each being piped to a separ- 
ate bearing and each having a needle feed which can be 
finely adjusted and thrown in or out by means of the small 
cam levers on the end of the needle valve stem. Since the 
installation of this device there has been no trouble in 
connection with the oiling of the lathes. 

New York, N. Y. Frank C. Hupson, 

Rapid Multiple Clamping 
Fixture for Miller 

The illustration shows a quick-acting milling fixture 
where the equalizing clamping arrangement has been 
worked out to good advantage. 

The work is a rectangular piece of steel 3 in. long 
and is cut from bars 12 in. long, each bar making 29 
pieces, The work is shown in place at A. Four bars 
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Lathe-Tool Jumping and Chat- 
tering Remedies 


I have been obliged a number of times to produce a 
finished surface on jobs having grooves or other breaks 
in the surfaces which were to be machined with a boring 
bar carried by the cross-slide of the lathe. To overcome 
the resulting jumping and chattering due to loose or 
worn slides and spring in the carriage, I used a hard- 
wood block under the rear end of the bar, taking out 
all the slack with the aid of a wedge or small jack. The 
amount of pressure on the jack need be only slightly 
greater than that caused by the tool in the bar when 
taking the heaviest cut. This keeps the proper bearing 
surfaces of the slide always in contact. 

In facing the bottom of a hole I used a parallel bar 
between the block and the end of the boring bar, leveling 
up approximately and taking up the lost motion by slightly 
forcing in wedges between the block and the carriage. 
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QUICK-ACTING MULTIPLE 
are cut off at one time and are held in place by the 
lamps B. There are 29 of these clamps, which are op- 
erated by a series of equalizing plates, which in turn 
are operated by means of the two-hinged clamps PD. 
This makes a very quick-acting clamping arrangement, 
as 116 pieces are positively clamped and held in_posi- 
tion by one turn of the two screws PF. 

After milling, the work is pushed into a tray by means 
of the ejector F, which is operated by the handle G 


through the links /7 mounted on the shaft J and studs K. 
New 


York, N. Y. C. P. Smiru. 





CLAMPING 





USE ON MILLER 


FIXTURE FOR 

This matter of loose slides of any kind, especially those 
on old lathes and shapers, has led me to wonder why 
some means of holding the slides down is not furnished 
with machines. I cannot see why, when we are always 
looking for solid support under a tool, we are not sup- 
plied with a means of clamping the cross-slide solidly 
to the carriage. So far I have never seen such an ar- 
rangement, nor have I heard its possibilities discussed. A 
discussion of the subject would probably lead to some in- 
teresting suggestions. 


Seattle, Wash. Il. KE. Buxowsky. 











November 25, 1915 AMERICAN 











CULL LUPE LL 


MACHINIST 


TTR ull OTT TTT Re COL eee cc ee Pee 


Jiscussion of Previous Question 


THVOOOTUOOARDOLETTVNAELANONTT ERE Ht 


947 


POUL Te 





TUTTNITINNNT 





a eneesenne MMM 





SUM auu cau nsuinen nn cnnaeetuuttr TUT ne mennant"1 


Repairing a Broken Crankshaft 


While with the Stanhope Forge, at Cambridge, Mass., 
! had a broken crankshaft to weld similar to that de- 
This was a four-throw shaft with 
It was broken 


scribed on page 254. 
three main bearings and unfinished webs. 
in the long web near the fourth crank journal, and 
after breaking, it sprung on the web. By heating and 
bending it we managed to straighten it. 

A strip of steel 6 in. wide, 1% in. thick and 3 ft. long 
was next planed flat on one face and the edge A planed 
straight as shown in the illustration. The three main 
journals were lined with this edge, and steel blocks } in 
square were placed under the main and crank journals 
at B, bringing them all at an even height from the plate. 
The longer piece (' to support the broken part was 1 in. 


wide and was clamped to the steel strip. The larger 
| l e 3 
B OB 





A . 


REPAIRING A BROKEN CRANKSHAFT 


part of the shaft was clamped to the plate in three places 
und the smaller part by a single clamp between the two 
blocks. All the setting was by means of a surface gage 
from the edge and face of the plate. 

The break having Ved out, 
clamping to this plate, instead of a table, the work was 


been was welded. By 
easily set up in a vise and as easily turned to any desired 
position to allow a good welding job. On placing be 
tween centers, the third 
0.002 in. This was remedied, and it was found necessary 
to take a small chip off the fourth pin, reducing it 
0.004 in. in diameter. W. M. Civen. 


South Boston. Mass. 


main bearing ran out about 


Reflection: Its Place im Planning 


Mr. Brophy’s article on page 708 is well worth reflect 
ing upon. It brings to mind the fact that one can very 
often find apparent justification for acting either deliber 
ately or quickly. For instance, “Haste makes waste” 
and “He who hesitates is lost.” By which shall a man be 
cuided ? Almost 
any critical situation which arises has an analogy in some 
If the previous question was given due 


The answer seems to me to be simple. 


past experience. 
reflection and the resulting action proved satisfactory, 
then a quick decision along the same lines in the present 
case would probably also result satisfactorily. Thus proper 
reflection is in reality good training for making rapid and 


correct decisions. 
The writer was recently “up against” a proposition 
to which there seemed to be no solution except to take a 


chance on being sued for alleged violation of contract. 


The matter was laid over until the following day, however. 


and then an entirely different course was pursued. Subs 


quent events proved that if the matter had been allowed 
to go to suit the firm would have lost about a thousand 
said 


} 


dollars, not including costs. Ben Franklin once 
“A penny 
referred to was the direct 

Jersey City, N. ll Dp 
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Whitworth Thread Data 


saved is a penny earned.” The saving here 


result of reflection. 


\MiurpHy., 


Replying to Mr. Ermold’s query on page 754 as to why 
the angle of 55 deg. was adopted in the Whitworth stand- 
ard thread: History tells us that at the time Mr, Whit- 
worth recognized 


| 


regara- 


originated his thread there was no 


standard. Much difference of opinion prevailed 


ing this matter, and consequently manufacturers found 
great difficulty in producing suitable threads for then 
mac hine parts, | pre sume the 595 cle cr. angle was selec ted 


because it gave a depth of thread which was considered 
sulficient to 
and not deep enough to greatly weaken the smaller ones 
At that 
known and probably not 


have the required strength on large screws 


present 60 deg angle Was perhaps uh 


time the 


considered, If in the future 


a thread similar to our present 


someone were to originate 
Acme thread only having an angle of 30 deg.. we would 


] 
odd angle ol 


perhaps wonder why the 29 dew. was selected 
by the originators of our present Acme and worm threads, 
Mr. the angle of his 


thread 


sclecting 


Whitworth’s reason fo 


is not as mystifving to me as is lis reason for 


having adopted the rounded top and bottom, which is so 


simplified in our present U. S. Standard form by sub- 
tituting simple, easily produced flats. The Sellers. o1 
U. S. Standard, form has all of the advantages of the 
Whitworth form plus the great advantage of having an 


outline which is more easily produced. Whitworth, how- 


} 


ceserves | 


ever, rreat credit lol mavVviIne originated a form 


of thread at so early a time in the machine business which 
sO) closely resembles the iy. >. stare ard Porm. 


There is also a flaw in our present Briggs standard pipe 


| believe is serious and should be corrected. 


thread which 
rounded at the top and bottom in 
that the 


culty of producing a 


This thread is slightly 
manner as is the Whitworth, except 


much smaller. The dif 


the same 

rounds are 
thread with rounded top and bottom has caused a modi- 
fication to be made in the thread form. Instead of round- 
ing the bottom of the thread it is made practically sharp, 
while the top is slightly flattened, the flat being carried 
down so that it just touches what would be the rounded 
top of the correct thread form. Manufacturers are mak- 
ing their Briggs standard pipe-thread plug and ring gages 
in this This that the thread form is 


mechanically incorrect, as it requires too much skill and 


manner. means 
valuable time to manufacture the tools necessary to pro- 
duce pipe threads. As a makeshift we are producing pipe 
threads which when screwed tovether make a joint that 
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has an opening at the top and one at the bottom of the 
threads. 

Is it any wonder that manufacturers of pipe fittings 
find difficulty in producing threads which are pressure- 
tight without being coated with thread-filling com- 
pounds? I believe it is time to correct this evil by adopt- 
ing a thread form similar to our U. 8S. Standard, so that 
our pipe thread would be slightly flatted at the bottom as 
well as at the top, thereby eliminating these two openings 
in the pipe joint. A. J. CHAMBERLAIN. 
South Bend, Ind. 


and 


Sy 


Machinist Instruction in the 
Public-eSchool System 


I was interested in Mr. Kreider’s article on page 561 
regarding the methods used in technical schools for teach- 
ing machine-shop practice; but I do not agree with him. 

Give a youth a piece of work to do which when com- 
pleted represents nothing more than an exercise and you 
are killing his spirit. And to give him the same piece 
of metal, with instructions to drill and counterbore holes 
in it—again purely an exercise, thus bringing the work 
nearer the scrap heap with each subsequent operation—is 
to my mind adding insult to injury. 

It may be argued that the same piece of metal is given 
to work upon with a view to economy; but could not 
this be done in such a manner that the tool or device be- 
ing worked upon increases in value to the student as the 
operations are performed ? 

It is my experience in dealing with youths that to get 
the best out of them it is necessary to inspire them with 
the idea that they are making something of importance, 
and the more important they think it is the more will they 
give their mind to it. This is the secret of success, for 
without interest the job will take much longer to com- 
plete, and will also be an inferior product. 

Instead of making the task simply an exercise, why not 
set out to make something definite—say, a simple machine 
or an engine? Instead of the fifteen students being all 
of one class year—which they must necessarily be for 
mathematics, machine drawing, etc.—they could be made 
up of students of various years, the more advanced stu- 
dents doing the best work. The chipping exercise could 
be performed on some parts of the work in the making 
of the machine, as also the laying out, filing, drilling and 
every other kind of work. In this way the individual stu- 
dent can see that he is doing something of value. More- 
over, the machine could either be sold to buy more equip- 
ment for the school or it could be added to those-already 





in use, 
To carry the idea farther, the machine-drawing exercise 
for the higher classes could be the design of the machine 
to be made in the workshop, thus furnishing additional in- 
terest. It may be more difficult to apportion marks un- 
der the system outlined, but I feel confident that with 
its application there will be more students really worth 100 
per cent. than can be obtained by the exercise method 
outlined by Mr. Kreider. A well-known American firm 
has an advertising maxim which runs: “Create an in- 
terest in the goods and they are sold.” In the same way, 
“create a lad’s interest in his work and it is done.” Ample 
this fact is found in the success of the 
A. TURBON. 


evidence of 


codperative plan. B. 
Yorkshire, England. 
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Die-Casting Vacuum-Cleaner 
Domes and Brush Housings 


The casting of vacuum-cleaner domes and brush holders 
described on page 581 creates, I believe, certain erroneous 
impressions. In fact, the notion seems to prevail that 
large die castings are produced only with great difficulty. 

The cast pieces, however, weighing over 234 Ib. and be- 
ing 12% in. in greatest dimension, present no particular 
difficulties and are not uncommon among the established 
(lie-casting concerns. 

A 101%-lb. motion-picture-machine frame is extensively 
used, and a similar part containing 14 Ib. of metal has 
been cast successfully. 

The factor limiting the size of die castings seems to 
be not so much the practical difficulty as the fact that 
somewhere a point is reached where the high cost of the 
metal offsets the advantages to be gained by the process. 

It should be borne in mind that cast iron, though far 
cheaper, is for most purposes superior to the so-called 
white metals used in die casting. And so in the case of 
large units it is found more economical to sandcast and 
machine up the essential surfaces or to resort to an 
assembly of castings, punchings, etc., or other construc- 
tion. This naturally does not apply where the superior 
all-over finish afforded by die casting justifies the ex- 
pense. 

A few examples of moderately heavy castings pro- 
duced in a typical zine alloy may be cited. The familiar 
individual paper-cup bending-machine housing weighs 
approximately 334 Ib. and stands over 9 in. high. A 
gum-vending machine body 71% in. high, 6 in. in diam- 
eter at the base and weighing 41% lb. has been successfully 
produced in quantity, and on the hand-operated, plunger- 
type machine. A plate in which are mounted the dash 
instruments of an automobile is 13 in. long and weighs 
approximately 2 Ib. 

Castings in which sizes have to be maintained to within 
close limits, or large pieces that must faithfully repro- 
duce lettering, graduation marks and the like, or that have 
delicate projections upon their surfaces, are usually cast 
ina tin alloy. Although soft and high in cost, the shrink- 
age of this metal is low. It flows freely into thin sec- 
tions and will accurately reproduce the finest markings 
in the die. An example of this type of casting is a grad- 
uated dial ring 16 in. in diameter and weighing 314 lb. 

In the corner of the drawing accompanying the article 
referred to is a notation headed, “Aluminum Alloy.” 
This is apt to be misleading, since the alloy given is a 
common zinc-alloy containing only 1.25 per cent. alum- 
inum, such aluminum content being considered a sort 
of panacea for casting troubles. 

True aluminum alloys containing 90 per cent. of alum- 
inum and over and aluminum cadmium mixtures are now 
extensively used in die casting. 

Brooklyn, N. Y. F. ALEXANDER RUuGER. 
ni 

Slushing Compounds often fail to accomplish their pur- 
pose fully owing to the low melting points of the greases 
used. In oversea shipments where transportation through 
warm climates is involved the greases are apt to become 
fluid and the unprotected metal is then attacked. To remove 
this possibility, some shippers have reverted to the old white- 
lead and tallow coating. This is mixed with 4 Ib. of tallow 
to 1 lb. of white lead, the latter being stirred into the melted 
tallow. This mixture affords an excellent protection against 
rust, but because of the acid in the tallow it should be re- 
moved at the earliest opportunity. For this purpose kerosene 


or turpentine will be found effective. 
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Best Way To Do Certain Things 


If you have not read Professor Sweet’s earnest re- 
quest on page 936, please stop before you continue far- 
ther on this page and turn back to it. Under the title 
“The Best Way To Do Certain Things” the well-beloved 
dean of American machinery building offers a most val- 
uable suggestion. 

Professor Sweet points out the value of collecting a 
lot of plain statements of the best ways of doing cer- 
tain things. He lists three, and gives the best that he 
has discovered for each one. These are for putting a 
wheel or lever on the end of a shaft under such con- 
ditions that it must be removed and replaced, for se- 
curing a rocker arm on a shaft and for putting in an 
oil hole where the end of a shaft runs in the box. He 
believes that readers of the American Machinist can add 
innumerable examples of a similar kind. 

With all this we heartily agree. Every designer, fore- 
man and superintendent has tried things that wouldn’t 
work and has then searched for a better way. Finally 
he has found one that in his own experience is best. 
These are the things that are wanted. These are the 
very devices and methods that are of the greatest 
assistance to the student and to the man who is ac- 
quiring his machine-shop experience. 

We earnestly urge our readers to give a generous re- 
sponse to this request of Professor Sweet, and send in, 
in the form of a short written description and _ illus- 
trative sketch, information about the devices and methods 
that they have found best in their own experience. 

ww 
Readjustments of Business 


While predictions are always dangerous and rarely work 
out as we expect, it does not require a seer to foretell that 
a decided readjustment must take place when the present 
abnormal demand for machines and war munitions stops. 
Just what will happen no one knows—in spite of positive 
predictions, both pessimistic and optimistic. But there is 
no doubt that some readjustment must occur, and it be- 
hooves all of us to guess (for it is little more than guess- 
work) how it will affect our own particular problems. 

Shops that are making ammunition of various kinds 
must find some other outlet for their activities when 
their last contract expires. Those who are building lathes 
for turning shells or machines for making guns or cart- 
ridges must do the same. And even those who are busy 
building their standard line of machines must prepare 
for at least a temporary lull in business during the read- 
justment period. 

The builders of standard machines, however, will be 
in the enviable position of having plenty of capital with 
which to build stock to supply the demand which must 
come as soon as we are adjusted to new conditions. And 
it is to be hoped that all who can will take advantage of 
this opportunity, for it will mean not only good business 
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bills 
returns, but will have a steadying influence on the general 
condition of the industry. 

When the reorganization period comes we shall probably 
find many changes in machine-tool lines. This will un- 
doubtedly be most noticeable in the line of lathes, owing 
to the great demand which has arisen for them. We are 
quite likely to find twice as many lathe builders as before 
the war, and it is hardly to be expected that all of the 
newcomers will drop out after having acquired patterns 
and fixtures, all paid for out of profits. It would seem 
more likely for them to use the lathes as a side line, 
counting as so much clear profit anything made on the 
lathes, the overhead being all charged to the regular line 
of work. This, however, is one of the problems that only 
time will answer correctly. 

Then, too, the changes which have taken place in hours 
and wages are sure to play their part. Wages may return 
to the old figures ; but there seem to be no cases on rec- 
ord where the hours have ever been lengthened, as the 
tendency has always been toward a shorter workday. This 
has had the effect of attracting the best workers to the 
districts where the best hours and working conditions were 
to be found, and there seems to be no reason to expect a 
different result in the present instance. But whatever the 
outcome, the men who devote time and study to the prob- 
lems of their particular line are bound to pass through 
the readjustment period more easily than those who do 
not. 


x“ 


The Theory of Grinding with 
Reference to Speeds 


At a recent meeting of the British Institution of Me- 
chanical Engineers, James J. Guest presented a paper 
on the theory of grinding with reference to the selection 
of speeds in plain and internal work. This is the most 
important contribution on this subject since the paper of 
George I. Alden on “Operation of Grinding Wheels in 
Machine Grinding,” read at the 1914 annual meeting of 
the American Society of Mechanical Engineers. 

The method of attack in these two papers is so different 
that comparison is not easy. For the purpose, however, 
of presenting the more direct conclusions of Mr. Guest’s 
paper, his extremely interesting mathematical reasoning 
will be omitted and attention invited first to what he calls 
“the controlling expressions.” In the form of equations, 
these are: 


dD 


dindiaiies d+wD 


and 

b 

vi = - 

Cc 
These the author states determine the values of v and ¢ 
for any particular case. To give the notation, d is the 
diameter of the work in the running surface 
velocity in feet per minute, ) the diameter of the wheel 


inches, v 
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in inches, ¢ the depth of the cut on the work diameter in 
Inches, € the wheel traverse per revolution of the work in 
inches, a the best value of the work surface velocity and 
) the highest safe working value of v ¢ ¢. 

After presenting these the 
author discusses them in their application to checking 


controlling expressions, 


wheel waste and glazing, securing maximum output, de- 


termining the effect of work diameter and narrowing the 
wheel face. 
regard to the checking of 


“Generally, then, the 


The conclusion reached in 
wheel waste and glazing is this: 
equations lead to the rule that if the 
waste, the work speed is to be decreased far more than is 


trouble is wheel 


sufficient to check it, and the crossfeed is to be propor- 


tionately increased; if the wheel still wears too fast, 
proceed further in the same manner. Conversely, if the 
wheel glazes, the work speed must be increased and the 


crossfeed simultaneously decreased so as to keep within 
the power limit.” 

The application of these expressions to the problem of 
securing Maximum output is i'lustrated in this manner: 
“Suppose now that the wheel is behaving well, showing 
f is correct, but that the machine can take more 
power and hence give more output. Here v*/ is to be kept 
This can be done by decreas- 
For 


example, suppose that r is lowered to three-quarters of its 


i) 


would e 


that v 


constant, but vf increased. 
ing v in any ratio & and increasing ¢ in the ratio k*. 


initial value, then ¢ should be increased in the ratio 
(or by 78 per cent.), with the result that v?/ 
unaltered, but vf, the amount ground olf, would be in- 


creased in the ratio = (or by 33 per cent.). And this is a 
0 


veneral law, so that the slower the work speed and the 
dleeper the cut, the quicker will the stock be removed. 
Modern practice tends toward slower speeds, partly for 
the reasons shown above.” 

the 


It is obvious that if we this conclusion to 


limit, the whole grinding allowance should be removed by 


carry 
a deep cut at a single traverse. This idea brings us in 
conflict with the principle in grinding that in practice 
brings about one of its greatest advantages. This is that 
the stock shou'd be removed by small cuts, thus reducing 
the spring of the piece and minimizing the effect of wheel 
wear. It should also be pointed out that this expression 
indicates the desirability of an increase of work speed in 
securing accuracy and obtaining the required finish im 

Against this increase in work speed 
“The only factor militating against the 


the shortest time. 
the author urges: 
increase of work speed for finishing is the greater tend- 
ency to vibration, but this is small.” 

The effect of 
controlling expressions is illustrated by the author in a 


work diameter as brought out in these 


numerical example, which vields these results: 


Work diameter, inches...... l { 16 

Work speed, feet per minute 9 30 72 

Crossfeed, mills on diameter i 1\% Ms, 
|! ee » 88 28, 17 


Revolutions per 
These seem to show that the best-work velocity is little 
affected by a change in work diameter, and the effect of 
the wear on the wheel on the best-work speed in external 
grinding is small. 

The foregoing discussion has been based on wheels of 
The etfect of changing the latter is 
“Lastly, consider the 
The greater 


fixed grit and grain. 
discussed by the author as follows: 


effect of using a wheel of a different grade. 
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the amount of bond employed, however, the greater the 
force upon the cutting points necessary to dislodge the 
particles of abrasive and the ‘harder’ the wheel. It there- 
fore will withstand, and requires, a greater normal mate- 
rial velocity to work well, and hence the work surface 
velocity emploved must be higher. The value of vt for a 
given power supply is less, because the particles get more 
blunt before they are dislodged, 

“Conversely with softer wheels, the speeds must be 
lower, and the output for a given power supply is greater, 
which leads to their employment in order to secure the 
output, and hence to a further lowering of speed in mod- 


ern practice.” 


Saving Mental Labor 

One of the dreams of the early British economists 
was the “manless shop.” They imagined a factory where 
machinery took the place of men and where the manufac- 
turing processes went on in due order, turning out prod- 
uct without the utilization of human labor. This vision 
came in the early days of labor-saving machinery, when 
its possibilities were seen and its application believed 
possible to a degree that has not vet been realized. 

It is probably true that this old idea of the practically 
complete substitution of automatic machinery and me- 
chanical means for human labor and hand processes has 

the trend of ma- 
“The surface of the 


not vanished. <A close observer of 
chinery development said recently : 
field of mechanical invention has not yet been scratched.” 
Turning back to the early days of labor-saving machin- 
ery and the idea of the “manless shop,” it is hard to 
believe that the men of that time had a vision of the 
superseding of mental processes by mechanical means. 
The early applications of machinery were in the sub- 
stitution of the operations of mechanism for the opera- 
tions of human hands or feet. It until 
the immediate past to reach the time when mechanism 


has remained 
should be substituted for mental operations. 

And even then the exchange has been of a most in- 
complete character. It has done little more than provide 
machinery for the simple arithmetical processes of add- 
ing, subtracting, dividing by successive subtraction and 
multiplying by successive addition, It is a process of 
recording and combining facts already definitely deter- 
mined. In the machine shop in particular the greater 
part of the continuing records is kept in figures. In 
fact, the entire system of shop accounts merely records 
facts expressed by numbers instead of by words. In any 
machine shop these facts are accumulating day by day, 
Thus any me- 
chanical means which purposes to substitute its opera- 


hour by hour, even minute by minute. 


tions for brain processes must of necessity isolate, minute 
by minute, facts that may be recorded in figures as fast 
as they become known, and then properly record and 
combine these figures to give the final numbers which 
form the permanent records. The attempt to do this is 
surely a daring project. 

Thus it is with more than ordinary gratification that 
the American Machinist presents to its readers the lead- 
ing article in this issue. The mechanism and devices 
there described isolate, in the field of shop-cost account- 
ing, facts that can be recorded in figures, and record 
and combine them to give the weekly payroll and a labor 
distribution to job numbers. The development is another 
step toward the “manless shop.” 
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Shop Equipment News 
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Automatic Electric Welder 


Outside of the chain-making field little has been don 
in the automat The National 
Electric Welder Co., Warren. Ohio, has, however, recently 


electric -welding line. 


developed some interesting automatic machines for use on 


THUUAUUUEELAA UE ATAL ALATA AANA ANETTA 


LUE ENTE WEL ! I went i tiit Hitt! TU 


a coll at the side another wire is fed directly at melt 
ingles to the first wire. Both are carried on. re 
attached to the machine, but in this \ only the rea 


from. the 


On Is In place, as the other, whi SWihes 
oracKet A, has been removed so as not to hide the 
mechanism. The two wires, however, are plainly sho 


























FIG. 1. AUTOMATIC ELECTRIC WELDING MACHINE 


FIG. 2. OPPOSITE VIEW OF AUTOMATIC WELDER 




















FIG. 3. SOME OF THE MECHANICAL DETAILS 


other work. The machine here described, taking No. 11 
wire from two coils, automatically welds, forms and cuts 
off hog rings at the rate of 60,000 per day. It weighs 
about 850 Ib. and is driven by means of a 1-hp. motor 
running at 1,200 r.p.m. 

The views in Figs. 1 and 2 will convey a good idea 
of the general appearance of the machine. As shown in 
Fig. 1, a wire is fed from one coil at the rear, and from 





VIEW 


FIG. 4 FRONT 


CLOSE 


at Band C. Fig. 2 shows the position of the drive 


way it is belted to secure the needed re- 


motor and the 
duction. 
All the 


by means of cams or crank disks on the flywheel shaft 


mechanical movements necessary are secured 


Just underneath the table of the machine may be seen 
the make-and-break switch for the welding current. The 


erank disk D, through a connecting-rod and lever carry 
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ing a pawl, gives the ratchet wheel £ an intermittent 
motion, which causes the wire to be fed in for each piece 
made. This will be better understood by reference to 
Fig. 3. Here the shaft of the ratchet wheel is shown at 
F. The small spur gear G, meshing with gear //, operates 
the lower wire-feed roll, the upper one being fastened to 
the shaft. These rolls feed in the wire from the rear 
coil. The rolls for feeding the wire from the side coil 
are operated through the bevel gear and pinion J and J. 
As the wire feeds in from the rear, cross-pieces are welded 
to it about every inch. These are formed by having the 
side wire feed in over the rear wire the proper distance, 
then with both wires stationary the weld is made. The 
cross-wire is sheared off so that an equal amount projects 
on each side of the center. The wire with the cross- 
pieces on it feeds forward until it reaches the forming 
dies, when the cross-piece nearest the end is formed into 
a partly closed ring. This then feeds out and is sheared 
off at the next stroke. 

A near view of the front of the machine is shown in 


Fig. 4. Two of the finished “rings” are shown at K 
and ZL. The form over which the ring is bent is shown 


at M and the punch at V ; O is the lower jaw of the cut-off 
shear and P is the upper jaw. The machine is also fitted 
with a counting mechanism that drops the hog rings, 50 


é 


at a time, into small boxes. 


os 
- 


Heavy Drilling Machine 


This is an extra-heavy pattern machine, with parts 
enlarged and simplified to meet the present demand for 
high-speed drilling and boring. The minimum spindle 

















HEAVY VERTICAL DRILLING MACHINE 


The feed rack is of 314-per cent. 


diameter is 243 in. 
’ wide. Speed 


nickel steel, with °/, stub teeth, 244 in. 
gears also have stub teeth, 214-in. face, and are hardened. 
They are of the sliding-gear type, so that only one pair 
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is in mesh. The single-belt drive is parallel with the 
front of the machine, so that machines can be run in 
gangs without using quarter-turn belts. 

There are twelve feed changes, from 0.006 to 0.032, 
three by dive key and the rest by gears. The feed pinion 
is driven by large phosphor-bronze gears, which are pro- 
vided with a safety shear pin set to shear at 11,000 to 12,- 
000 lb. vertical-spindle thrust. This shear pin can be 
inserted at any one of four places, allowing the worn 
gear to be revolved so as to secure even wear. Friction 
feed can be used if desired. 

It is furnished with either a plain table as shown or 
a compound table of the box-knee or heavy milling-ma- 
chine type. 

It is capable of driving a 5-in. high-speed drill, al- 
though especially recommended as an extra-heavy-duty 
machine on from 1- to 3-in. work. The distance from 
center of spindle to face of column is 1214 in.; from end of 
spindle to plain table, 36 in. The length of feed is 15 
in. The net weight of the machine is 3,250 lb. It is built 
by Baker Bros., Toledo, Ohio. 


“4 


Shell-Grooving, Waving and 
Undercutting Machine 


The machine shown was developed by the Jenckes Ma- 
chine Co., Ltd., Sherbrooke, Quebec, Canada, for ma- 
chining the rifling band seat on 4.5- and 5-in. shells. 

The working mechanism is mounted on a short heavy 
bed cast with an oil pan, which is mounted on standard 
legs. Two heavy separate bearings are firmly bolted to 
the bed, the front bearing being 9%4 in. in diameter by 
7 in. long; the rear, 514x6 in. 

The nose, or chuck, end is fitted with a collet chuck, 
operated by an air cylinder at the rear end of the spindle. 
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SHELL-GROOVING, WAVING AND UNDERCUTTING LATHE 


The drive is through cut gearing from a shaft at the 
rear, on which is mounted a friction clutch pulley, also 
operated by air. Two valves are provided, so that the 
chuck and the drive can be operated independently or 
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together. The feed is through a worm and gear, which 
in turn connect to cam rods for operating each tool. A 
knockout is provided, which stops the feed when the 
proper depth of cut is reached. The cams are drawn 
back to the starting position by a handwheel. 

Independent adjustment is provided for each of the 
three tools, so that when once adjusted the rear tools 
reach the finished diameter slightly ahead of the front 
wave tool. The wave tool is formed to give the cor- 
rect wave and is 5 in. long. It is held by clamping 
into a dovetail by two heavy bolts and is sharpened by 
being ground on the end. It is adjusted to the proper 
height by a setscrew below the end of the tool, which 
prevents the tool from moving or slipping out of position. 

The wave is generated by rocking the tool to follow 
the wave, instead of the usual plan of moving sideways. 
The movement is positive, as it is controlled by gearing 
through an eccentric. 

The two rear or undercutting tools are clamped into 
slide blocks set at the correct angle and width for the 
band groove. All the tools can be taken out, ground 
and replaced with only one measurement of check—the 
A gear pump is provided, which runs con- 
Oil or 


diameter. 
tinuously, as it is belted from the driving pulley. 
compound is drawn from a reservoir formed in the leg 
under the bearings. A relief valve protects the pump 
when in operation. 


~~ 


Machine-Tool Lubricant Pump 


The lubricant pump shown is known as the “Fulflo” 
and is made by the Cincinnati Lubricant Pump Co., Cin- 
cinnati, Ohio. It is a centrifugal type of pump that 
needs no priming, does not clog, has no check valves and 
no strainer is needed. The.necessity of priming whenever 
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Heavy Lever Shear with Dwell 
Between Strokes 


In the shear shown the knives make one stroke and 
stop at the up stroke, thus allowing ample time for supply- 
ing material for the next stroke and at the same time af- 
fording safety to the operator. 

The capacity of this shear is 3 in. round or its equiva 


lent. The speed is 20 cuts per minute. The knives can 














SHEAR WITH CAPACITY FOR 3-IN 


ROUND STOCK 


HEAVY LEVER 


be either 18 or 24 in. long. The weight of the shear is 
about 36,000 lb. The machine is operated with a pitman, 
using steel gears and steel crank. It can be operated from 
an engine or with a motor and belt drive. It occupies a 
floor space of 14x7 ft. The machine is a recent product 
of the Danville Foundry and Machine Co., Danville, 
Penn. 


a 


Double-Collapsing Tap for 
Shell Work 
The tap shown is a recent product of the Murchey Ma- 
chine and Tool Co., Detroit, Mich. It was developed 
especially for tapping out shells. 

















MACHINE-TOOL LUBRICANT PUMP 


the pump is started or of placing the pump below the 
surface of the liquid has been obviated. By an ingenious 
mechanical combination a copious flow of lubricant is 
obtained instantly. The construction is such that chips 
or grit that may enter the intake pipe will not clog it in 
any way. The pump can be easily placed in a vertical 
position on a machine, tank or elsewhere in a very short 
time. It will pump up to 20 gal. per min., which is ample 
to keep tools and work cool and wash chips out of the cut. 
The pump itself weighs 14 lb. 


DOUBLE-COLLAPSING TAP FOR SHELL WORK 


The main body of the tap is 15}4 in. in length, exclusive 
of the shank. The “collar” just hack of the second set 
of chasers is 7 in. The first set of chasers 
is 11 thread and 4.888 in. in diameter. 
11 thread and 5.083 in. in diameter. The collapsing mech- 
anism applied to both sets of chasers is the same as that 
used on the regular line of taps made by this firm. These 
taps can be supplied in any size shank and of various 
threads, diameters and lengths to suit the different makes 


of shells. 


in diameter. 
The second set is 
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Rapid Belt Shifter 

There are several features of the belt shifter illustrated 

which are likely to prove attractive to machine operators. 


Although shown applied to a 
lathe, it is equally well ap- 


plicable to other machines 
driven from a countershaft. 

The important feature In 
its use is the elimination of 


the pole. In addition to the 
increased safety thus afford 
ed, the not 
only in the handling of the 
pole, but in the more posi- 


saving in time, 


tive and rapid shifting of the 
belt by the hook shown, may 
The opera 
apparent from the 
By turning the 


he considerable. 
tion Is 
illustration. 
handle which is conveniently 





located at the headstock—the 
hook shifts the 


step 


overhead-belt 
belt to any 
Only four screws are required 
to set up the shifter. Tele- 
scopic adjustment takes care 





desired, 








of varving heights of ceiling. 

Another 
sidered in the installation of 
belt shifters of this character 
is that are more 
likely to change to permissi- 
ble higher speeds when the 


point to be con- 





operators 


change requires little effort 
on their part, thus increasing 
production. 

It will be that 
the location of the shifting 
convenient 





observed 
BELT SHIFTER 
handle is made 
for the operator, avoiding the necessity of his losing sight 
of the work. This shifter is a recent product of the 
Alexander & Cox Co., Chicago, Il. 


Dial-Feed Attachment for 
Large Shells 


The automatic dial-feed attachment shown was recently 
developed by the Ferracute Machine Co., Bridgeton, N. 
J., for use in cupping and redrawing cartridge cases and 
other sheet-metal shells, the attachment being used in 
connection with straight-sided presses exerting pressures 
from 100 to 200 tons. 

The illustration shows a 100-ton press fitted with one 
of these attachments, the dial 
being essential that a recess be in alignment with the 


having six recesses, it 
center of the ram as it descends to insure the entrance 
of the punch in the partly drawn shell. Pressure on the 
treadle will cause the press to stop instantly at any por 
tion of its stroke. The dial has an intermittent motion, 
being at rest while the press makes a stroke. A cam on 
the main shaft gives motion to the rack that partly re- 
volves the dial yoke. An additional cam on the main 
shaft operates the “lock” mechanism. This lock is a 
lever containing a wedge-shaped end that fits each of 
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the six notches in the circumference of the dial. Con- 
nected to the lock mechanism is an “interrupter.” When 
the lock is in a notch—indicating that the ram and dial 
recess are properly aligned—the interrupter prevents a 
weighted rod from ascending; but if by any mischance 
the lock should fail to enter its notch, the interrupter 
will change its position, allowing the weighted rod to de- 
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' ‘ is a es ot ns 
he Lo onl es “t, at REE 











DIAL-FEED ATTACHMENT FOR LARGE SHELLS 


scend and depress the treadle, causing the press instantly 
to stop, and thereby averting damage. 

There are several adjustments that give accuracy to 
the motion of the dial. For instance, the amount of ro- 
tation of the dial may be regulated by means of a roller 
at the top of the yoke, setscrews being provided to give 
the exact position. The motion is also controlled by a 
brake which is automatically released during the locking 
process. There is an eccentric adjustment which pro- 
vides for the accurate relation between the lock and its 
notch, the tension of the lock being regulated by means 
of an adjusting spring. 


¥ 


Shrapnel-End Vertical Miller 


The illustration shows a vertical miller developed by 
the Newton Machine Tool Works, Inc., Philadelphia, 
Penn., for milling off the solid ends of shrapnel. While 
the machine itself is not a new development, the adapta- 
tion of the special chuck or fixture for holding the work 
makes a continuous operation. 

The machine carries a cutter 10 in. in diameter, and 
the finished work can _ be and rough shells 
clamped in the fixture without stopping the feed. 

The method is to hold the forgings, which are first 
rough-turned, in the fixture, which has a capacity for 
holding 60 pieces at a time. This fixture is subdivided 
into pockets, each row arranged to hold five forgings, 
which are clamped with one screw. 


remoy ed 
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The work table has three changes of circular feed with 
hand circular rotation and hand in-and-out adjustment. 
Some of the principal dimensions follow: Diameter of 


spindle, 5 in.; outside diameter of table, 54 in.; in-and- 

















VERTICAL MILLER WITH CONTINUOUS FEED 


out adjustment to table, 10 in.; diameter of driving 


wormwheel on spindle, 18%4 in. 


SofteMetal Hammer 
The soft-metal hammer shown is not only intended for 
general machine-shop use bit also for sheet-metal work, 
garages and repair work of various kinds. 
The body of the hammer head is made of tough bronze 
that is practically indestructible, and it all 


will stand 





ail 


SOFT-METAL HAMMER HEAD AND MAILING TUBE MOLDS 

















to melt out the old metal 


It is so made that short sections of 


the reheating 
paratory to renewal. 
paper-mailing tubes may be used as molds for the soft 


necessary pre 


metal. The lower picture shows two of these sections and 
a bronze head. 
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furnished with handles and soft ends 


The hammers are 
in 1-, 2-, 4- and 6-lb. sizes. Thev are recent 
the Bauth Manufacturing Co., 901 Gerke Building, Cin- 
cinnati, Ohio. 


produ ts ol 


William Barker 


For more than a third of centur William Barker wa 
losely connected with the machine-tool building lustry 
oft Cincinnati, and though of an unobtrusive nature, his 1 
was familiar to all in the mech i field of that sectio 
It was a common expression that he w too |} est for his 
own good Born of English parents, in Cin iti, Ohio, in 
1853, he died Nov. 8, 1915, after an illness of o three days 

He received a public-school education, ! his father 
being a mechanic, he decided to be il mec! ‘ lso With 
this in mind, he worked a year for the Miles Greenwood Co 
immediately after leaving school This w rely pre- 
liminary work, and he went from that | to Platt 
Evens, model maker, where he served a four years’ appren- 
ticeship. His work included almost every branch of mechan- 
ics and was the best possible foundation for } subsequent 
careel Following this apprenticeship, he worked two and a 
half years with the firm of Steptoe, McFarland & Co. and 





WILLIAM 


BARKER 


one year with Michael Conway His next position was with 
the William Powell Co., where he first went as toolmake: 
He stayed with that firm nearly four years and had charges 
of the entire plant 

In 1880, with William Lodge, now of Lodge & Shipley, h 
formed a partnership with Charles Breckley under the name 
of Lodge, Barker & Co and began the n ufacture 
machine tools in a plant near the present Cincinnati, Hamil 
ton & Dayton depot In 1883 he withdrew from this fir 
and purchased a building, which is now a part of the Ame! 
can Tool Works plant Later he removed to Culvert and 
Pioneer St., where he remained in business until about three 
years ago, when he moved his machine-tool plant across the 
river to Wheeler and Pleasant street, Covington, Ky 

In addition to his own business, he was a toolmaker and 
director in the Oesterlein Machine Co He was also a met 
ber of the Cincinnati Metal Trades Association Mr Barket 
is survived by his wife and eight children, the sons Williar 
ind Robert now being in active charge of the busines 

Effect of Chromium and Tungsten upon the | dening 
high-speed tool steels was made the subject of a paper pre 
sented at the fall meeting of the Iron and Steel Institute. Two 
series of steels were investigated—those with an approx 
mately constant percentage of carbon and chromium, but with 
varying tungsten, and those with the same carbon and tung 
sten content and varying chromium One of the results dis 
covered was that chromium is more self-hardening than tung 
sten, and, further, while the first effect of tempering hardened 
high-speed steels is to make them softer, when they are 
tempered at higher temperatures they again become harder 
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PIG IRON—Quotations were curren 
points and dates indicated: 
Nov. 18, 
1915 
No. 2 Southern Foundry, Birmincham $13 50 
No. 2X Northern F ‘oundry, New York. 17 .2 
No. 2 Northern Foundry, Chicago... 17 50 
Ressemer, Pittsburgh... ! 17.70 
Basic, Pittsburgh........ 16.95 


AMERICAN 






Prices--Materials and Supplies 


UQSUQUALAACONEASUSQQQ0OVQQUONUENEEQGQQONOONUOUADOAOUSOOQAOOOUAOUUODALASOMSOOUOLOOUDONOESSOAAOOUOOON SUNOS ENNAAYOOUOOAGEPNSS POTTS 


t as follows at the 
Oct. 22, Nov. 19, 
1915 1914 
$12.00 | $10.00 
16.25 14.25 
14.75 13.00 
16.95 14.55 
15 95 13.35 


METALS—Below are the present quotations with a com- 


parison of a month and year ago: 


MISCELLANEOUS METALS—NEW YORK 














Nov.18, | Oct.22, | Nov. 19, 
1915 | 1915 | 1914 
— ———Cents ner pound —— ———— 
Copper, ele wtwctytie (caustend lots). 19.25 18.00 11.75 
, | NERA a eee ee eee 42.00 33.50 33.75 
Lead is aid rel cote at arc, arden aie aces eae 5.25 4.75 3.60 
Spe Ape 18.00 14.00 | 5.15 
Copper she ets, "base. ‘wd é6tener 24.00 23.00 | 16.50 
Copper wire (carload lots).. peansecnees 27 .25 28 .00 | 12.75 
Brass rods, base... . pwns eaieuce 26.25 26.25 12.00 
ee, eer 31.00 31.00 } 15.00 
Brass sheets. . 26.25 26.25 | 12.25 
Solder $ and ; (case lots)....... 25.50 20.75 19.00 
MONEL METAL—The following prices hold: 
Mill Lengths 8 Ft. and Over 
10,000 6,000 2,000 500 Less than 
Lb. Lb. Lb. Lb. 500 Lb. 
Size, of a Size of a Size of a Size of a Size of a Size 
In and Over and Over and Over and Over and Over 
Rounds—Squares - Cents per Pound + 
is — — . 31.50 32.00 32.50 33.00 36.00 
is . 31.25 31.75 32.25 32.75 35.75 
to olf 31.00 31.50 32.00 32.50 35.50 
1}} to 2] 31.75 32.25 32.75 33.25 36.25 
Rounds 
3 toGe.... tows: 32.50 33.00 33.50 36.00 37.00 
Squares 
Basegexe 32.50 33.00 33.50 36.00 37.00 
Rounds 
34 to 3H... 32.25 32.75 33.25 35.75 36.75 
Squares 
37% to 3H. 32.2 32.75 33.25 35.75 36.75 
Rounds— Squa ares 
4 to4 ; 33.00 33.50 36.00 36.50 37.50 
5 to ot 36.00 36.50 37.00 34.50 38.50 
36.50 37.00 37.50 38.00 39.00 
ee 32.50 33.00 33.50 36.00 37.00 
Flats not rolled wider than 6 in. or less than } in. thick 


Hexagon Bars two cents (2c) per pound over corresponding size of round rods 


For cutting specified length 
add le. per Ib. 


The scrap allowance is 18c. 


COTTON WASTE 


to any 
per Ib. 


—White cotton waste 


not shorter 


than 1 ft. 


delivered at works. 


> at New York can be 


had at from 6@9c. per Ib. Colored mixed sells at 4@7c. 
_ SAL SODA remains unchanged at lic. per lb. in bbl. lots 
in New York. The price in Philadelphia is 75c. per 100 Ib. 

ROLL SULPHUR in 360-lb. bbl. is selling in New York at 
$2.15 per 100 Ib. 

ANTIMONY—For spot delivery on Chinese and Japanese 
brands, duty paid, the price has advanced to 38c. per Ib. 
_ ALUMINUM—Small quantities of pig aluminum sell at 
from 50 to 60c. per Ib 

STANDARD PIPE—On carload lots f.o.b. Pitsburgh the 
following discounts hold: 

Black Galvanized 

% to 2-in. steel, butt welded ............ 78% 63% < 
2% to 6-in. steel lap welded .............. 77° 62 14° 
7 to 12-in. steel lap welded ............ 75% 58 le % 


At this rate 


r———Cents— 


prices are as follows: 





Diam- Galvan- Diam- 
eter Black ized eter 
%-in eececcces 2.53 4.19 Ser 
soe 3.74 6.30 es & a 
CS ae 5.06 8.39 7-in.... 
Sees sca xee 6.05 10.02 8-in..... 
ee «<0 8.15 12.55 - [ae 
Ue Os ov wees 13.45 21.92 10-in..... 
Rae 17.59 28.68 of 
Subs ncksecee 25.07 40.87 Sac <as 
NAILS—Wire nails, f.o.b. Pittsburgh, 
galvanized nails, 1 in. and longer, are 


at $4.15 


shorter than 1 in. 


———Cents——_, 
Galvan- 


Black ized 
anaes 34.04 55.50 
; 44.16 72.00 

59.50 98.77 
er 62.50 $1.03 
<a 86.25 1.43 
pais $1.03 1.70 
enw 1.16 1.92 
oaks 1.27 2.10 


are selling at $1.90; 
selling at $3.65, and 
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STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 





Nov. 18, '‘ Oct. 22, | Nov. 19 
1915 | 1915 i 1914 
Cents per pound———_——- 
Steel angles base................-.- 2.30 | 2.10 | 1.85 
Steel T’s base. 2.35 2.15 | 1.90 
Machinery steel (besse »mer).. 2.25 2.05 1.85 


The above prices are for angles 3 in. by % in. and larger 


and tees 3 in. and larger. 


is quoted. 
at 18 to 


carload lots f.o.b. mills 1lé6c. 
and broken lots sell 





ZINC SHEETS—In 
In New York in casks it is 17c. 
20c. 


COPPER BARS—The base price on copper bars is 2é6c. 


per Ib. 





ys and smaller sell at a dis- 
count of 75 and 10% off list. For copper rivets, the price has 
advanced, the present discount being 45% from list. On bars 
an increase has also taken place, 20% off list now being the 


RIVETS—Steel tank rivets 





usual quotation. 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
Nov. 18, Oct. 22, | Nov. 19, 
1915 1915 | 1914 
nD per pound —— 
RP ee ee 3.00 2.75 2.60 
i ek boc Oke eaeee 2.90 2.65 2.50 
OO ee NE Es ccccnccecens 2.85 2.60 2.45 
DOGG, Be Me Be Ges cc cvccccesees 2.80 2.55 2.40 
"sly eRe 2.70 2.45 2.35 
ie a neces ee 2.60 2.35 2.25 
i ieee a 6 oad ane ee beeeus 2.55 2.30 2.20 
No. 28 Galvanised.... ......00-.5- 5.00 4.50 3.50 
De vee ceestiesieees 4.70 4.20 3.20 
ey fe 4.55 4.05 3.05 





_ TOOL STEEL—The condition of the market is unchanged 
from a week ago. Supplies are decreasing and dealers com- 
mand from $2.25 to $2.75 per lb. for high-speed steel. 


SEAMLESS DRAWN TUBING—The base price is 3lc. for 
brass and 29.50c. for copper. For immediate stock shipment 





from warehouse 3c. is added to this price, which offers the 
following quotations: 

Diam., In. Brass Copper Diam., In. Brass Copper 
ae 34.00 32.50 | BPP eer 35.50 33.50 
i.) pent waaee 34.00 32.50 ee 36.50 34.50 
| ere 34.00 32.50 ee 38.50 36.50 
aa aiken aaa 34.00 32.50 a aa edeiea aa 40.50 38.50 
D. wiepeeanwees 34.00 32.50 Ce ee 41.50 39.50 
, See 34.00 32.50 . gheus anne’ 43.50 41.50 
- . Kalsteemaceke 34.00 32.50 S sactcamees 45.60 43.60 

COKE are the prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 
Oct. 30 Nov. 6 Nov. 13 Nov. 20 
1915 1915 1915 1915 

Prompt furnace... |$2.60@2.75/$2.60 @ 2.75|$2.40 @2.50/$2.25 
Prompt foundry... | 2.60@2.85| 2.90@3. "00| 3.00@3.25| 2.90@3.15 


MACHINE BOLTS—At present from New York warehouse, 
on sizes from % in. by 4 in. and smaller, 75% off list is dis- 
counted; for larger and longer sizes, 65 and 10% is allowed. 
These prices are for bolts having square heads and square 











nuts. At this rate the prices per 100 are shown below: 
r Diameter — 

Length % ay 5 % iy lIn. 
, Oo Serer $0.425 $0.60 $1.64 $2.42 $3.31 $4.76 
2 eee 445 .64 1.76 2.60 3.53 5.05 
a [i «senaek uae .465 .68 1.88 2.77 3.75 5.32 
3 Re. ainetubgiahatn as .485 .72 2.00 2.94 3.97 5.61 
Suk Th euskesenes 505 .76 2.12 3.11 4.19 5.89 

CARRIAGE BOLTS—On % oY 6 in. and smaller 70 and 10% 
off list is made; for larger and longer sizes 65% off list is the 
charge. At this rate the price per 100 is as follows: 

Diameter 

Length \% t's 1s % 5% % 
. a) eer $0.27 $0. 38 $0.51 $0.77 ee pile a 
2 BE. ate hen wakes .30 41 5 84 whee ater 
| SE Serer .32 .44 .60 91 $1.14 $2. 01 $2.98 
3 ND, aeteaania arta be .35 .48 64 .98 1.24 2.15 3.15 
RR ee .38 51 .69 1.05 1.33 2.28 3.33 


_ COLD DRAWN STEEL SHAFTING—To consumers requir- 
ing fair-sized lots the price is unchanged at 40% off list. 


(NORWAY) IRON—Dealers maintain the same 


SWEDISH 
This material sells at $4 per 100 Ib. 


quotation as a week ago. 





.o.b. New York. 
OILS—Prime winter lard oil sells at 92@96c, per gal. in 
5-bbl. lots; cottonseed crude f.o.b. mill at 49% @50c.; linseed, 


at 64c 
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WELDING MATERIAL (SWEDISH)—Conditions are the 
Same as a week ago and prices are unchanged as follows 


Welding Wire Cast-Iron Welding Rods 


Cents Cents 

per Lb. per Lb. 

%, 3), ts. % va. fe---- 7.50 i er 3S Ok. Dee. i casa 25.00 
No. 8, #& and No. 10.... 8.25 4 by 19 in. long...... 21.00 
ae ante Ge bbbenddwd 04066 9.00 % by 19 in. long...... 19.00 
No Pe AE Petre 30.38 % by 21 in. long...... 19.00 

R 1 Be OE Mieccsecs 1.00 ‘ s : : 
No < sei : ap ita: 13.00 Vanadium Wire in Coils or 
No. 20 ekg eaecka one’ 15.00 Sticks 

. ’ : 6 Coes esreseseeeeseseses 5.50 

Special Welding Steel Be Epa ae <a Re ee 

oe: Kihwkhhed teen eee eae 33.00 a eum hs awe Oecmee eon 14.00 
Via svteweedtele use habs 30.00 each sera ate aca én a Sate 12.00 
7 Ddugepasttewerenenel 28.00 ee 11.00 


The above prices are subject to change according to quan- 
tity and shipment desired. 





OLD METALS—tThe following are the dealers’ purchasing 
prices in New York: 
Cents Cents 
Copper per Lb. Brass per Lb 
Heavy and crucible..... SEO BORTY .oScccscvccewsne. 11.00 
Heavy and wire......... i a. - ve henn ee ees ae 9.00 
Light and bottoms...... 14.00 No. i yellow rod turnings 10.75 
Lead No. 1 red turnings...... 11.00 
DT c.ccakecennenee ns 4.25 
rg Ch ere ae see PPR re ee er 11.00 


a i ama acaa aera 


New and Enlarged Shops 


PQAEDNNANUATAGUEAVAAANATAAA ATTA ee 


evensnusencsucceni 
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WROUGHT WASHERS—From New York warehouse the 
present quotation is $5 from list price At this rate the 
following prices hold: 

WViam- Price per Diam- Price per 
eter, In 100 Lb. eter, In 100 Lb 
TE cece esevccess $9.00 aoe « ba icone Gane 
a, seseneuas 7.20 . eae cies ae 
% 6.40 ee 4.10 
1 : 5.50 2%, 2%, 2% 4.00 
1% 4.80 3, 3%, 31 4.20 
BUN sseewenns 4.40 3%, 4, 4%, 4% 4.50 


NUTS—On hot pressed square nuts $4.50 off list is allowed 


and on pexagen $5 At this rate, the following prices are 
effective 
Hot Pressed Square Hot Pressed Hexagon 
Short -—Per 100 Lb.— Short -~Per 100 Lb.~ 
Diam Blank Tapped Diam Blank Tapped 
aia hk sah ie ca $11.50 , $17.50 
1", $7.50 9.00 }A deta 11.10 
t 5.50 6.40 .% $6.20 7,20 
%, 4.50 5.20 1% 5.00 5.60 
1%. , a's 4.00 4.40 ly, .1%, 138, 2 4.90 5.50 
lys, 1%. 148, 2 3.90 4.30 2, 5.00 5.70 
aes ae alway hu 4.00 Sa Mee ehecedeeeee 5.30 6.10 
Da. castuedene “aaa 4.90 


On semifinished nuts 80% off list is allowed 
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If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, 


send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


NEW ENGLAND STATES 

Fire, Nov. 2 destroyed the aéroplane testing plant of the B. 
F. Sturtevant Co., Boston, Mass. Loss, $12,000. 

The Derbab Manufacturing Co. has purchased a 
Broad and Farrar St., Lynn, Mass., and will construct a 
chine shop. Y. Q. Derbab is Pres. 

The Smith Foundry Co. will construct a one-story, 
ft. addition to its plant on Canal St., Salem, Mass. 

The Arcade Malleable Iron Co. has awarded the contract 
for the construction of a one-story, 70x122-ft. addition to its 
foundry at Worcester, Mass. 

Benjamin Lerner, Harding St., Worcester, 
struct a one-story, 67x160-ft. garage. 

The Rhode Island Malleable Iron Works will construct a 
one-story addition to its plant at Hillsgrove, R. 


The Morgan Manufacturing Co., Newport, R. L, 
market for small size screw slotting machines, 
screw machines up to % in. and small hand screw 
Garvin No. 1 preferred. 

_ Plans are being prepared for the 
tion to the plant of the Corliss Steam 
dence, R. I. 

Wallace L. Wilcox will construct a 
garage at Elmwood Ave. and Warren St., Providence, R. I 

The Requonnock Foundry Co. has awarded the contract 
for the construction of a one-story, 48x75-ft. addition to its 
plant at Bridgeport, Conn. 


site at 
ma- 


30x50- 


Mass., will con- 


is in the 
automatic 
machines, 


addi- 
Provi- 


construction of an 
Engine Works, 


one-story, 45x108-ft 


Work will soon be started on the construction of a 
plant at Bridgeport, Conn., for the Standard Manufacturing 
Co., manufacturer of machinist and electrical supplies. 

Vork will soon be started on the construction of addi- 


tional buildings to the plant of the Union Metallic Cartridge 


Co., at Bridgeport, Conn. 


The Texas Co. will construct a garage on Wawaarme Ave., 
Hartford, Conn. 

The American Buckle Co. will construct two-story addi- 
tion to its plant at New Haven, Conn. Estimated cost, $6,000. 

According to press reports the Maxim Munition Co. con- 
templates the construction of a plant at New Haven, Conn. 

The Winchester Repeating Arms Co. has awarded the con- 
tract for the construction of new buildings at New Haven, 
Conn. Estimated cost, $250,000. Noted Sept. 30. 

Bids are being received for the construction of a one- 
story, 22x105-ft. addition to_the plant of the New London 
Auto Station, Main St.. New London, Conn. Noted Nov. 4, 

The Phenix Fire Extinguisher Co. is constructing a two- 


story, 32x62-ft. factory at Norwich, Conn. 
William R. 
company to construct 


the manufacture of arms 

Plans are being prepared for the construction of a 80x113- 
ft. rolling mill and a 45x125-ft. casting shop at Stamford, 
Conn., for the American Cupro Nickel Co 


Brown is interested in the organization of a 
a plant at South Norwalk, Conn., for 
and munitions. 


ATES 
Buffalo, N. Y., has 
2 5x12! 5-ft. ad 


ATLANTIC 8ST 

and Pratt St., 
construction of a 
plant, 


Buffalo, N. Y., is constructing 
and the New York 


MIDDLE 
Crosby & Co., William 
awarded the contract for the 
dition to its metal stamping 
The Curtis 
additions to its plant at 


Aéroplane Co., 
Austin and Kail St. 


Central R.R. Estimated cost, $80,000. 
The contract has been awarded for the construction of a 
brick and steel the plant of the King Sewing 


addition to 
Machine Co., Buffalo, N. Y. 


Plans are being prepared for a plant for the Morrow Mf¢ 
Co., Elmira, N. Y., manufacturer of auto parts. Estimated 
cost, $100,000. 


The Catchpole Foundry Co. has 
the construction of a 30x100-ft. addition 
Geneva, N. Y. 


The 
one-story, 


contract for 
foundry at 


awarded the 
to its 


awarded for the construction of a 
Enos, Lockport, N. Y. 


New York, N, Y., are 
machines, shaping 


contract has been 
70x200-ft. garage for H. L. 

Frazer & Co., 50 Church St., 
in the market for slotting 


Brokers, 
turning lathes, 


machines, circular cold saw for metal, planing machine, hor- 
izontal Universal milling machine and combinated Universal 
punching and shearing machine Besides quotations, they 
wish earliest date of delivery, discount, shipping weights, 
measurements, etc Specifications may be had at the office 
of the American Machinist, 10th Ave. at 36th St. or at the 
office of Frazer & Co. 

The Empire Repair and Electric Welding Co. has awarded 


the contract for_the construction of one-story repair shop at 


26th St., New York, N. Y., Borough of Brooklyn. Noted 
Nov. 18. 
The General Railway Signal Co., Rochester, N. Y., will con- 


foundry for the 
$80,000. 


addition to 


one-story, 120x400-ft 
Estimated cost, 


munitions, 


struct a 
manufacture of war 
prepared for the construction of a agen 


been ~ 
Bloomfield, N. J., of the Ir 


Plans have 


600-ft. addition to the plant at 
ternational Arms and Fuse Co. Estimated cost, $110,090. 
The Continuous Casting Corporation, manufacturer of a 


machine for casting — iss tubing, is in the market for a lathe 


for its plant at Garwood, N 


The Hyatt Roller Bearing Co. has awarded the contract 
for the construction of a 75x200-ft., eight-story plant at Har- 
rison, N. 

The American Abrasive Co. is constructing a foundry at 


Irvington, N. J Estimated cost, $10,000. 


Gould & Eberhardt, Newark, N. J.. manufacturer of ma- 
chine tools, has acquired a site at Irvington, N. J.. on which 
they plan to build a new machinery plant 

The Autocoil Co., Jersey City, N. J., will establish a factory 
at Provost and Seventh St., Jersey City, N. J., for the manu- 
facture of automobile specialties. 

The Breeze Carburetor Co., manufacturer of carburetors, 


is building a two-story brick factory on South S8St., Newark, 


N. J. Estimated cost, $15,000. Noted Nov. 11 


The Ellis Motor Car Co., will build a 90x106-ft. 
New St., Newark, N. J. 


garage on 
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The George 3S. Jephsen Co., Newark, N. J., will establish a 


plant on Central Ave. for the manufacture of automobile 
bodies. 

The Lionel Mfg. Co., Newark, N. J., manufacturer of me- 
chanical toys, will build a two-story brick factory on South 
21st St., Irvington, N. J. 

The Newark Gear Cutting Machine Co., Newark, N. J., 
will enlarge and remodel its machine shop on Prospect St. 

The Splitdorf Electrical Co., Newark, N. J., will build a 


six-story, 50x300-ft. addition to its plant 
The Raritan Copper Works will build a 112x210-ft. addition 
1. J 


to its plant at Perth Amboy, N. Estimated cost, $90,000. 


SOUTHERN STATES 


67x200-ft. 











Cc. W. Edwards will build a one-story, garage 
at Greensboro, N. C., to be occupied by the Gate City Motor 
Co, Estimated cost, $15,000. 

Fire, Nov. 16, destroyed the shops of the Norfolk & South- 
ern R.R., Newbern, N. C. Loss, $200,000 

The Du Pre Motor Co., Columbia, 8S. C., will build a one- 
story, 47x100-ft. garage Estimated cost, $10,000, 

Fire recently destroyed the plant of the Longbridge Cotton 
Oil Co., Cottonport, La. Loss, $35,000. 

The Mohawk Motor Co., Wilmington, Del. plans to build a 
factory at New Orleans, La J. B. Davis is interested. 

1. B. Palmer will build a two-story, 50x175-ft. brick garage 


$12,000, 
plant of the 


cost, 


the 


Estimated 
built to 


at Nashv ille, Tenn. 


An addition will be Louisville 


Tin and Stove Co., 1213 Maple Ct., Louisville, Ky Estimated 
cost, $3,500 
MIDDLE WEsT 

The Fay & Egan Co., manufacturer of woodworking ma- 
chinery, will construct a plant at Bond Hill, Ohio, Cincinnati 
post office. S. P. Egan is pres. Noted Sept. 2. 

The Brown Carriage and Auto Co., East 32nd and Superior 
St., Cleveland, Ohio, has awarded the contract for the con- 
struction of a plant Estimated cost, $10,000. 


The Cleveland Galvanizing Works Co. has purchased a site 
at Cleveland, Ohio, and will construct a plant. 

The Hydraulic Pressed Steel Co., manufacturer of automo- 
steel stampings, will construct ad- 


bile frames and pressed 
ditions to factory at 3152 East 61st St., Cleveland, Ohio. Esti- 
mated cost, $50,000 

Plans are being prepared by R. M. Hulett, Arch., for the 
construction of a factory at 4515 Storer Ave., Cleveland, Ohio, 
for the Northern Blower Co. 

The Peerless Auto Machine Co. will construct an addition 
to its plant at 1962 West 77th St., Cleveland, Ohio. Estimated 


cost, $3,500 

The E. C. Squires Co., manufacturer of steam_specialties, 
will construct an addition to its plant at 3934 Kelley Ave., 
Cleveland, Ohio. Estimated cost, $3,000. 

The contract has been awarded for the construction of a 
factory at East 49th and Superior Ave., Cleveland, Ohio, for 


the Steel Socket Shaft End Co. 


Preliminary plans are being prepared for service station 
and garage for Willys-Overland Co., Cleveland, Ohio. Esti- 
mated cost, $50,000 

The Atlas Brass Foundry Co. is constructing an addition 
to its plant at Columbus, Ohio 

The contract has been awarded for the construction of a 
machine shop at Columbus, Ohio, for the Ohio State Univer- 
sity Estimated cost, $120,000. Noted Oct. 21. 

The contract has been awarded for the construction of a 
three-story brick and steel addition to the plant of the 
Ohio Metal Products Co., 39 Edgar:St., Dayton, Ohio. Noted 
Nov. 18. 


Steiner Bros. will construct a machine shop at Lima, Ohio. 
A. P. Steiner, interested. 

The 
construct a 

Work will be 
a two-story factory 1 
Krider. Estimated cost, $8,000 Noted 

The Machine and Tool 
at 1214 St., Toledo, Ohio 


We have been advised that 
is constructing a two-story, 
shop at Toledo, Ohio, 
Estimated cost, $75,000. 


and P 
Syracuse, N. Y., will 


America, > , . 
cost, $30,000. 


Estimated 
spring on the 


Montpelier, 
Nov. 11. 


Steel Co. of 
Lima, Ohio. 


started in the 
and garage at 


Crucible 
plant at 
construction of 
Ohio, for A. 


construct a factory 
Estimated cost, $4,400 


the Toledo Machine and 
75x112-ft. drafting room 
and will install planes 
Noted Oct. 14 


construct three additional 
Works, Youngstown, Ohio 


Center Co. will 
Dorr 
Tool 
Co. and 
pattern and 
lathes 

open- 


Carnegie Steel Co. will 
Esti- 


hearth furnaces at the Ohio 
mated cost, $800,000 
The 
tion of a 
Ind 
The 
contract 
The Standard 


additions to its 
$100,000 


construc- 
Chicago, 


the 
East 


contemplate 
plant at 


Foundries 


American Steel ; 
addition to its 


200 330-ft. 
awarded the 
Ind 

three 
cost, 


has 
Hammond, 


Plate Co 
plant at 


Tin 


American Sheet and J 
ofa 


for the construction 
construct 


plans to 
Estimated 


Ind 


Forging Co. 
Hammond, 


Steel 
plant at 


\ company has been organized by Carl Broo, Pol Redmond 
and Eugene Laymon, for the purpose of constructing a plant 
it Kokomo, Ind., for the manufacture of steel fence posts. 


The American Lathe and Brace Co. will 
plant at Richmond, Ind. Robert J. Beck is Pres 


Roberts Brass Manufacturing Co. has awarded the contract 
the construction of an addition to its plant at Detroit, 


construct a 


for 


Mich 
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Detroit, Mich., 
addition to its 
cost, $30,000 


Automobile Corporation, 

awarded contract for the construction of an 

plant at 1216 West Jefferson St. Estimated 
Noted Oct. 21. 


Bids are being received for the construction of a 300x330-ft 


The Studebaker 


foundry for the Buick Motor Car Co., Flint, Mich Noted 
Nov. 18. 
The Imperial Wheel Works is constructing an addition 


to its plant at Flint, Mich. 


The Romeo Foundry Co., Ft. Huron, Mich., has purchased 
the plant of the Havers Motor Car Co. and will remodel it 

The Keeled Brass Works is constructing a 112x230-ft. plant 
at Grand Rapids, Mich. Noted Oct. 21 


The Holland Furnace Co. has awarded the contract for the 


construction of a plant at Holland, Mich. Noted Nov. 18. 
The Nova Engine Co., Lansing, Mich., will install foundry 
machinery and crane elevators, ete., at plant at Lansing 
Noted Novy. 11. 
The Van Blerek Motor Co. is constructing an addition to 


Mich. 


_ Plans are being prepared for the construction of a 100x300- 
ft. plant at Muskegon, Mich., for the American Enameled 
Magnet Wire Co. 

The Campbell, Wyant & Cannon Foundry Co., has awarded 
the contract for the construction of a 100x250-ft. reinforced- 
concrete foundry at Muskegon Heights, Mich. Estimated cost 
$100,000. Noted Sept. 23. 

Plans have been prepared for the construction of an addi- 
tion to the plant for the Daisy Manufacturing Co., Plymouth, 
Mich., manufacturer of air rifles. 

The Ford Motor Co. will 
garage at St. Johns, Mich 

The 
dotte, 

The 
machinery, 
two-story 
Estimated 


its plant at Monroe, 





construct a two-story, 80x100-ft 


Fremont Stove Co. is improving its plant at Wyan- 


Mich 


McDonald 
awarded 
machine 

cost, $40,000 


manufacturer of can making 
the contract for the construction of a 
shop at 3213 Shields Ave., Chicago, 11] 
Noted Nov. 11. 


_ Excelsior Steel Furnace Co. has purchased a site at Di- 
vision, Rees, Hooker and Hickory St., Goose Island Section. 
Chicago, Ill., and will construct plant. Estimated cost, $200,- 
000. 


Machine Co., 


’ J. Hanifan will construct a one-story, garage at 4188 South 
Union St., Chicago, Ill. Estimated cost, $11,000. 


The Illinois Steel dupleaing 
South Chicago, IIL, Estimated 
000,000, 


plant at 
cost, $2 


construct a 
post office 


Co. will 
Chicago 


The Rinxie Co., 626 Diversey Parkway, Chicago, IIL, will 
construct a brick garage at 554 Diversey Blvd. Estimated 
cost, $35,000. 

W. A. Staff will construct 
Estimated cost, $2,500. 

The Coulter Dick Co. will 
Ill., to replace one recently 
$100,000. 

The Havana 
an 85x240-ft. plant at 


a machine shop at Chicago, I1l 


plant at Galesburg, 
with a loss of 


construct a 
destroyed by fire 


Metal Wheel Co., Havana, IIL, is constructing 


Havana. 


The Aluminum Products Co. will construct 54x70-ft. plant 
at Lemont, Ill Estimated cost, $15,000. 
The Moline Tool Co. will construct a 150x200-ft. addition 


to its plant at Moline, Il. 
office, 
Illinois 


roundhouse, car shops, 
and tools of the 
Loss, $100,000. 


Fire recently destroyed the 
store rooms and tons of machinery 
Midland Railway at Taylorville, Ill. 

The Advance Engineering Co. will construct a 
150x165-ft. machine shop on 13th St., Milwaukee, Wis 
mated cost, $25,000. 


one-story, 
Esti- 


The Aluminum Goods Manufacturing Co. has awarded the 
contract for the construction of a five-story, 53x300-ft. brick 
and steel factory at Manitowoc, Wis. Noted Nov. 18. 


The Auto Truck Service Co., 946 Third St., Milwaukee, Wis., 
has awarded the general contract for the construction of an 
addition to machine shop and garage at Milwaukee. 


The Standard Crucible Steel Casting Co. is constructing a 


one-story, 40x40-ft. pattern shop and storage vault at Mil- 
waukee, Wis. Noted Nov. 138. 

The contract has been awarded for the construction of a 
two-story, 40x80-ft. garage and machine shope at Reedsville 
Wis., for L. F. Haelfrisch. 

The contract has been awarded for the construction of a 
50x70-ft. garage and machine shop at Roberts, Wis., for 
Schwallen Bros 

Plans are being prepared for the construction of a forg- 


ing shop at South Milwaukee, Wis., for the Buckrus Co 


WEST OF THE MISSISSIPPI 
The Auto Cass Co., Rochester, Minn., is building a two- 
story garage. Estimated cost, $20,000. Noted Nov. 
The Milwaukee Railway Co., Deer Lodge, Mont., plans to 
enlarge its roundhouse and build a large addition to its ma- 
chine shop. 


The Shelby Auto Co., Shelby, Mont., plans to build a com 
mercial garage and machine shop. 

The Gulf, Colorado & Santa Fé R.R., Cleburne, Tex., plans 
to enlarge and improve its shops 
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Making the British Detonator 
Mark-1OO F use--VI 


By Frep H. Conivin 








expresses himself as being tisfied with the pro s 
SV NOPSIS—T his article describes and illustrates made. 
the final operation which brings the parts alread) Inspection follows the operations on each part, a typi- 
mentioned, as well as the springs and needles cal group being shown in Fig. 63. This view shows a 
whi h are purchased, together for final assembly. ench int hod department eiy yulies are nspected 
lneluded are the staking ol thre needles mito the after each operation. I"] i< photograph ilso shows son 
caps and percussion plug, which involves a very of the racks. as well as the gages. and gives a good idea 
neat loading device for the needles, the testing ol of the eonstruction of the bul ny and worn hes. 
the springs and the final lacquering and packing The same body racks as shown before are in evidence 
Al supplementary article will describe some of ¢ n Fig. 62 Che sma warts are tin the boxes shown 
newer methods devised to timprove prod ho mids the ritis are expert ino puttine then together. \ 
ompressed-air hose is Vides or each operator for 
Bringing the various parts together and assembling lowing out any dirt or dust and assisting in putting the 
fuses at a rate sufficient to insure the desired deliv etent in a place where the small st of the upper 
Is an interesting problem, for it is the assembling which detent does not read ml its nto the small av 


shows up the production of the various departments and Usually, however, this is accomplished by a sort of swing- 








ee ay 








FIG. 62. ASSEMBLING BRITISH DETONATOR MARK-100 FUSES 


indicates very clearly where the equipment or labor is in ng motion in line with the detent, which seems to cen- 
sufficient. tralize the parts so that they drop into place quite readily. 
The assembling room is so divided as to keep the bodies T small machines at the left are Grant rotarv rivet- 
moving, the various parts of the fuses being put in plac ers for staking in the needles. Fig. 64 shows the needles 
by different cirls. And although they have been at this heing staked the caps, smaller wks built on the same 
work but a comparatively short time, 15 girls, in addition — plan as these for the body being used for th caps. 
to the three running the staking machines, are turning The marking machine at the extreme left stamps the 
out 250 complete fuses per hour. This will undoubted] bodies after completion The machine was built by Noble 


he work, & Westbrook. Hartford. Conn. Figs. 62 and 64 show the 


be increased as thev become more accustomed to t 


so that the full quota of about 350 per hour will bn shop control board for indicating the progress made with 


handled by the same force. The final inspection is in gj] the parts as they come through the shop. Returning 
charge of George Lewis, of the Woolwich Arsenal, who to the parts themselves we have, in addition to thos 
i] 


lread illustrated in detail. t! three springs and 


. - . . . if 
*Copyright, 1915, Hill Publishing Co al 
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percussion needles, which are made by specialists. Two 
of these ar plain helical springs, while the third is cone 
shaped, and is used to hold the graze pellet away from 
the percussion needle until it meets with a real obstruc- 
These springs, with their dimension specifications, 
detail lig. 


fications of the springs are: 


tion. 


are shown in in 65. The material speci- 


“The springs are to be made of steel piano wire, tinned, 
to the tests laid 
The detent spring when compressed till all the coils are 


and are stand down on the drawing. 
in contact for 12 hr. must not set up more than 0.05 in. 
The percussion pellet spring when simultaneously com- 
pressed for 12 hr. must not set up more than 0.03 in.” 

The needles for both the cap and the percussion-pellet 
detonator plug, which are supplied I) the Excelsior Nee- 
are swaged and then hardened. They are identi- 
Fig. 66 


percussion 


dle ( Doe 


in length. 
the 


cal except for a variation of 0.05 in. 


shows the gages for the springs and 


needles, 
The springs are tested by dead weight, the method being 
Fig. 67. Different springs are tested by the 


shown in 


‘s and weights differing accorad- 
The 


under 


same me thod. the plunge 


ng to the springs to be tested. high and low limits 
are 


The 


Nn both posi- 


hoth free and compression, 


springs, 
the 


widths fay the se GTOOVeS show 


of the 


shown b distance between return grooves. 


the tolerance 1 
TIOnsS, The spring is placed Onl the reduced portion oft the 


plunger and Lie whole inserted in the holds A the weight 


wing then placed on top and the compression noticed. 
The detent spring must stand a dead weight of 6 Ib. 
and 8 oz., which gives some idea of the shock caused by 
the acceleration of the projectile. For when it is consid- 
ered that the detent, which weighs only a fraction of an 
ounce compresses this spring and locks itself out of the 


wav of the centrifugal bolt, we begin to realize something 





bi 
ah 


Ww 


FIG. 64. STAKING PERCUSSION 
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of the effect of inertia resulting from rapid acceleration 
of the projectile. 

The spring for the percussion pellet must carry 2 lb. 8 
oz. and the creep spring, which goes over the graze pel- 
let, The testing apparatus is shown at A, B and C, 
Fig. 67. 


One of the most troublesome of the assembly details 


0 OZ. 


is the handling of the percussion needles for both the 











FIG. 63. INSPECTING FUSE BODIES 





NEEDLES AND MARKING BODIES 
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cap and the percussion plug. The latter is the most diffi- are handled in 
cult because it is the shorter. the lengths being 0.25 and which enables th 


0.20 in. respectively. holder over the iL 





T 


| ol 


affair, 
of th 


< it up and set the 


pen il-< iis 


I 


the end « sort 


al 
to 


the needle, 


e operatol place the spli end 


| 


OmMnt of 


pid 


thout ditt 












































The needles for the cap are handled with little difficulty ase down in the recess in the cap wi ulty The 
The cap itself is of sufficient size to be easily held in thi raised portion is then spun down with a rotary riveter, as 
hand; but the needle plugs are so small as to make their will be shown later 
manipulation more diffieult. The needles for the cap In handling the smaller needles. however, a verv neat 

lb com to a leng o compress 40.2 leng? oading device has beet ade and is strated in Fig. 68, 

f 045 0025 with - 5 witha This consists primaril the plate .1 1 plece of 1 o-ih 

wiahtof 6/ARBR y i . . . . 
ne ‘ vide 4 , Fras around ae . steel, Mo-IN. wide and contamiuneg 1) Hotes ol holding 
AANVAANAAAAA dhe aang AAAAAAN a squar needles, in addition to the two larger holes at the end 

WY YY YY YS wth = VY) yi an . 
ed Lali ; = hese holes are made with a O0.067-in. drill-and-rean 

St Ino Wire.0.026 Dia 1 il | 

(134 Coils) (9 ) 
SPRING (DE TENT) SPRING FOR PERCUSSION PELLET 2. , 
A r \ } \ i le 
Ye | en 
+o ’ Wo’ a { z ved / 
y Y Vv > 7 ‘ 
A-0450 M | 
' = il Y 
B=0575"™ VA" Dice 7 1 
jeeting _ aru BS is ” 
CREEP SPRING NEEDLES FOR CAP AND PLUK event | ‘ | ] ‘ i 
FIG.65 seve ol 33 - 
} i ; 
a . | 
| i aty |r: 
i< ‘ WOTER | | v8 ; 
j 39" Ce , 
A B s&h y T 
F1G.66 | St adie ¥ 
FIG. 65 FUSE SPRINGS AND PERCUSSION NEEDLES . CC 
‘1G. 66. GAGES FOR SPRINGS 
Fit 66. GAGES FOR SPRIN‘ a B c 
A—Leneth gage for detent spring B Leneth gage for , , DEAD WEI | MNTING SPRINGS 
percussion-pellet spring : aah , ' ; 
os ay “ alee tape } “howl 7 ‘ 
<1 2 apn are spaced O ) apart to contorn 
fh coc ©aoeoceooeoeoeoeoeeeeoooeoeoeooeeoeoee oO € C we ; . 
‘= ‘ a Y je | tiv chat shown in B, which act 
. zt 00 r aad 7 e faz mer 4 . . Rolle 
aan) == ~ ww Ge - ? w - : is a magazine for the percussion-needk 
~* 006] Machine Stee . . ier 4 - 
A th me <= : s maga e consists of a steel 
. tolled <s~ ar ¥-in. wide by ™% in. thick, drilled 
i ree = = 
rr s a . ~ 4 , 
“:™. 30 Holes equa ly spaced 0. 20a. <; Rod nha io ters pa | “howl Ih} bh to 
@ ()) 4 st CCOCLVE Thi mrdener aril ond 1] vs 
. ¥ «2 —_ 
igkegu _* . : $ wheat ¢ These blocks are knurled 
30 Spots, 45 x de > FE must be ter of ™ 0228 J : 
? stint f : e\ or roughened at one end in order to 
; LL. 
or biievol ove ¢ ©.0 3 ‘ © 1 © 500-050 vet ‘ — wt as an anvil against the pressure 
as : Co | 
= s , 
Machine tee "oe > oe ‘ tive reve 1] ] ePTel nna to pre 
Y = . 
Locate holes in table of 5 _ ( t the pile nN turning under il 
ee yeaa ; oy ae 3 : action. The percussion-needle plugs 
. th 7 "z ) 
‘ ot ie ee Y at es ee : are easily slipped into the pockets left 
Bur \e 3 g I, ! , } 
1 fie (org r, pits f. P| c in the strip B and the plate A place 
A , a - ; 
Dril! Rod (Harden, § Drive r ‘ 
C 4 (Harden) 5 stat at Ove them so that the oles come 
; This is readily located by means ol 
le & i e ’ a | rn 
h-.-- KF 6 sordid t harp Point ( 8 | a pin JD at each end of the strip. wit 
with ’ v - « “4 ¢ | : } } 
a - #sip-~~_} 34 F é needles are then placed with the larg: 
, a “a w"y c | Cl in the tapered holes, from whi 
1 To Steel (Harter and Grad) c | = . 
ae . tin mmediately drop into the hole- 

Ps e oe . C he in the percussion-needle plugs. The 
rr ~~ = 2 nc 3 > a _~ ; 5 
> 3g wa . 24 - jesaneld Ai _ piat | s the remo ed, the strip 

, ,M Lo * Fl i) ee - , 

KP-x< -g-- > & 4 Cold-Rolled B placed in the holder / and the rivet 
Slip Ss 1 
i . j & ‘hh y or staking begins 

— ¥ paat pos ’ eI 

a AF of om . - ; 

 e.@3e5” Lys . g [ This holder # is fastened to the 

— a bets '=> ™ y ’ 

—r = » H | table of the Grant rotary riveters shown 

\ rY_yY = in Fig. 64 and the holder B placed 
= rr , ' 
ae so that the first plug comes under th 
ous aeeN riveting spindle Here it is indexed 
FIG. 68. HOLDER FOR NEEDLES DURING THE STAKING = wt beg Aicemcnaaapess 
OR RIVETING OPERATION by the cone-pointed plug F' fittn 


} 
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the small V-notches shown on A, and the spindle of the 
riveter is This spins the 
raised portion firmly around the base of the needle, and 
slide is indexed plug to the other 
very rapidly. When all the plugs held in the slide are 


riveted it is an easy matter to simply dump them into a 
which has been properly 


brought down to the work. 


the work Irom one 


hox and insert another slide 


loaded by a girl working at the bench. This loading is 
essentially a bench operation and can be done rapidly. 
‘Lhe caps are riveted in the same way, except that each 
cap is large enough to be handled individually, and there 
in staking them in one at a time. 
testing the height of the 
cap is shown in Fig. 69. It consists of a evlinder 
the spool 2, which fits inside the evlinder and is held 


in between the 


is no trouble whatevet 
in the 


and 


The gage for needle 


setscrew at ( going down 


This does not hold the spool in one 


position by a 
heads of the spool. 
and forth, making it 
in the 
upper 
groove &y 


position but allows it to move back 


end of 
end 


a type of “feel” gage. The cap 1s inserted 


the gage as shown, and the 


position of the 
half-round 


needle. 


of the spool with relation to the 


indicates the proper position of the 


Fig. 70, shows the distance of the needle 


The gage, 





point from the recess in the percussion-plug pellet. An- 
4-20 Headless Setscrew, § long 
p ” 
<0 93 75> 
” 
Te {= #018" 
: ) EN Lar 
A a 170." -~-l Cold-Rol led Steel 
- , rs (Pack Harden 
RS.(Aack Harden and Ground) and Ground) 
. FIG.69 
M<--/PBI--->4 
‘3 1199S 0 Oe ales". oase 
5» Oboe 
my a“ 7 
BARS, Cae ee ft 
q s ey) 2 vis ah ———— e) 
’ “aE YSHOGS y A ¥, 
BO on oe® 02075, 
o08Is CUR A045 Cen 
X= Headless Setscrew Spline 
Plug for if ent cares rer 
Too! Stee! (Harden) 
F1IG.70 
FIGS. 69 TO 71 GAGES FOR PERCUSSION NEEDLES 
Fig. 69—Gages for length of needle in cap Fig. 70 
Distance of needle point from recess in percussion pellet 
Fig. 71 Protrusion of centrifugal bolt in graze-pellet hole, 
when assembled 


whether 


other interesting gage is the one for determining 
the centrifugal bolt projects the proper distance over the 
end of the graze pellet. This is shown in Fig. 71. 


The body fits the upper end of the graze-pellet hole and 
eccentricity of 
90)-deg 


form a cam, the 
limits. The 
variation 


end is cut to 
the hig 
flange 


the lower 


which represents h and low 


sector cut from the vives the allowable 


in the setting of the bolt. 

Three of the wrenches used in assembling the fuses 
are shown in Fig 72 at A, B and C. These are pin 
wrenches made to fit the parts named. They are made 


from cold-rolled steel and have pins of drill rod inserted 
in the end to fit the holes in the pieces to be screwed into 
place. ‘The handles are knurled, but are flattened on one 
side se as to be stamped with their proper names for 
easy identification. 

After assembling the fuse heads are placed in a reel 
oven built by the Meek Oven Co., Newburvport, Mass. 
This oven which hang horizontally, 
while the whole are supported revolves 


has large shelves, 


reel on which they 
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in the heated chamber, thus heating the fuse so as to 
take the lacquer. The specifications require the fuses to 
be heated sufficiently to drive off any excess of methylated 

reducing the residual solvent to a minimum. It 
be applied to the outside of the fuse and the interior 


spirit, 
must 
of the adapter. 
The lacquer specified is made as follows: 
methylated spirits, 8 lb. 
The lacquer must be metallic 
any form, the following alone being permitted: 


Seedlac, 
lb.; turmeric, 8 02. ; 
free from impurity in 

A percentage of manganese not exceeding 0.5 per cent. ; 
a percentage of lead calculated Pb taken from scrap- 
ings not io exceed 0.005; a percentage of copper not 
exceeding 0.1. 

The lacquering is done by machines of the type shown 

Fig. 73. which are built especially for this work. The 
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WRENCHES FOR ASSEMBLING 


percussion-needle plug B—Wrench for 
Wrench for screwing in cap 


FIG. 72. PIN 


\—-Wrench for 
detonator plug c 








FIG. 74. SHIELD FOR SPRAYING DANGER SPOT 


adapter of each fuse simply is set into one of the 16 sockets 
located in the outer ring. The whole table revolves and a 
pinion on the lower end of each holder, meshing into a 
large ring beneath, also turns each socket with its 
finished fuse while it is passing by the operator who 
The machine is driven by a 
The 


fear 


handles the spraying nozzle. 
small electric motor, which is hidden by the table. 
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compressed air comes from the regular air system of the 
shop and the lacquer is suspended in the bucket shown. 
This machine enables the spraying to done ver) 
rapidly and uniformly, the adapters being previously 


A spraying shield is shown 


coated by a dipping process. 
in Fig. 74 on the previous page. 
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FIG 75. PACKING BOX FOR FUSES 


An additional operation has lately been made neces 
The ll 


sary, the painting of a rectangular red spot on t! ~ 
hody just above the percussion detonator plug. Tl 


is to warn the artilleryman who puts the fuse head int 
me at th 


the shell not to have the erub or setscrew « 
point. Several act idents are reported to have occurred 


plug in and explod 


through forcing the detonator 
prematurely. 
This red spot is sprayed on with the 


r brush, the 
re 


heing dropped in the holder shown in Fig. with thu 
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FIG. 73. LACQUERING THE FUSES WITH A SPRAY BRUSH 


detonator plug at front. The opening through the holde: 
or shield, allows the paint to cover the desired spac 
only, the work being done very rapidly and satisfactorily 
in this way. 

The fuse heads are packed in boxes holding two layers 


of 20 each, or 40 in all. Each fuse is held in a carton or 
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cardboard 


We ivhs 


total weight of a 


box, 


square 
vy 2% in. by 4% in. 
io. Kach box must 
and bound at each « 
than 1% in. wide and p 
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The 


, 
high Tl 


me securely 


ul by two 
ut on to | 


ly Tb. The cartons add 3! 


mO\ 


dimen 


. to this, 


while 1 


sions being 24% in. 
box is shown in Fie 
fastened with nai 
Iron straps not less 
flat. The empty bo» 
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The idea may not be new, but L belie 
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y Roserr H. Green 
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arrangement, as will be noticed, differs from tha 
nstead of the denon 
the fraction being used as the index figure. 
ve the translation 


rom fractions to decimals can be made more quickly an 


with less confusion than by any other arrangement that 


noti 


has come to my e, 
Molding Machines and Sand-Mixing Appliances ive bes 
easingly applied by founders o t in 
| specialties of iron, Lee ‘ iit 
white metal and other alloy cast it al it 
paper read before the International E ( ‘ 
the increased production t ‘ ired iot fi lq 
it Quality has kept pace vith qu 0 t 
castings of all classes have an ext pea ( a t 
nal solidity greatly super: to that d10to 20 yr. a 
The improvement in quality } ‘ ely bro ht a 
by the following five factors » | te j rstand 
of the technical features of fo ivred thro 
t! ibe ity of expe ene ) Tt ts Vv 
have disseminated the rcly leu 
t! art 1} me s of a ociatio | lo , J cli 
writings published bool a he technical pre ( 
By the employment of brainy j ors who are . ‘ 
mp ve ent ind who | ‘ exer al 
required to ac ve desired ¢ l < l with bi l ex] 
ence fou rymen (3) By | ind usin tl 
I s of l and f s ost s le to the particu 
l oO < nes ( l by pl cientific method 
mixit ind fusing « etals, and by x the best mode 
ppl es to clean the castil 1) By the use of moldin 
< s, W ch permit 1 y thous lt of perfect cast 
to be made d i ? chine oj oa“ ay mel 
castings that otherwise could not be obtained idily, if at 
l, because of tl it s« ity of ood, cilled vorl 
nd necessary executive molder foundrymen to upe 
their labor; (5) last, but not least, by tik 
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ip cutters that insure a better “temperir than 
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what ingenuity and necessity are doing in 
small shops with byeiled equipment, When 
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Design and Construction of 
Textile Machinery Cams* 


By SUMNER B. SARGENT 

Cams usually designed in textile shops are rarely found 
so accurately laid out and finished that they will perform 
perfectly in the manner and time that they should. 

Large machine shops can be found making hundreds 
of cams of various sizes and shapes having no uniformity 
number are designed without any 


of design. A large 


attempt at uniformity as to principle or method and 
very little if any attempt on the part of those in charge to 
determine whether the cams waste or conserve power. 
The trouble is due in part to faulty methods of de- 
signing and in part to improper methods of machining. 
The that the tried it 


invariably found necessary to file and trim it until finally 


result is when cam is is almost 
it performs its work passably well. 

The result of this haphazard method in design is that 
some of the cams are harsh and jerky in the’r movement 
and consume more power than they should; others are 
smootli and easy in their movement and conserve power. 
balls” Ol 
others do not. 


but the 


Some quickly wear out the “cam cam blocks 


against which thes operate ¢ Some cams 
the neht 


improperly accelerated, 


have amount of stroke movement 1s 


Kach machine shop should determine the style of cam 


desired for each class of work and then file im its draft- 


ing room a properly charted “lavout” for each style of 
cam and that all 
certain fixed rules for desiening each style. 


insist draftsmen confine themselves to 

This problem is much more important than is generally 
supposed ; for instance, every effort is or should be made 
to save power, yet practically no thought is given to the 
amount of power that is wasted because of improperly 
designed cams. For illustration, some textile mills using 
thousands of looms have on the loom from two to eight 


cams and no one knows if they are wasting power. Tex- 
tile mills are using hundreds of spinning frames, the 
4 
iT 
? 
S| 
A-- : S| 
“Cul 
} 
U 
IP 
FIG. 2 DIAGRAM SHOWING SERIES LAYOUT 


bobbins being filled with yarn by a “traverse motion” 


operated in one direction by a cam. In the other direc- 
tion of movement the mechanism is kept against the face 
or periphery of the cam by a number of heavy balance 
Weights and no one pays any attention to the amount of 
power wasted by these cams. 

It is possible for a factory or machine shop to obtain a 
large amount of uniformity in cam design and construe- 
tion. It is possible to design and construct a cam prop- 
erly so that it will not be necessary to cut and file and 
“try it” in order to whip it into passably good results. 


*Copyright, 1915. Hill Publishing Co 
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Later on it will be demonstrated that it is possible to 
properly design and construct such cams. As an exam- 
ple, having a cam of 4-in. stroke, the problem is to pro- 
duce a similar cam of 3-in. stroke and another of 2-in. 
stroke, all cams to work on exactly the same leverage 
and to be in the same relative position in reference to the 
lever, 

Suppose that the graduation points, or division points 
of stroke, in the design of a 4-in. cam are spaced one- 
quarter of an inch apart. Draw a vertical line with its 
divisions one-quarter of an inch apart as shown (AB, Fig. 
1), then extend line B C at right-angles with the line 














AB. Suppose the line BC is made 24 In. long. Now 
draw a line connecting AC. Then using line BC as 
a base line erect the lines DE and FH at such dis- 
tance from line AB that they touch at either end lines 
BC and AC. The three vertical lines now represent the 
A 
F a i 

1 ‘ NS 
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FIG. 1. SERIES DESIGN OF TEXTILE CAMS 
strokes of the three cams 4 in., 3 in. and 2 in. From 
cach of the division points on line AB extend a line 


to point C cutting the lines DE and FH. These points 
on lines DE and F// indicate the division points in the 
stroke for the 35-tn. the 2-in. and if the 


work is properly executed from this point, will make these 


and cams 
three cams uniform in design and movement and—a very 
important point—one will not consume relatively more 
power than it should in a given portion of its stroke. 

All the other factors of cam design and construction 


are subject to as simple a demonstration and control as ts 


le 
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FOR POINTS IN CAM RISES OF THREE CAMS 
this feature of uniformity of stroke acceleration in a spe- 


cified class of cam and can be subdivided under such 


heads as: Proper proportion of leverage, time spacing, 
conserving of power, harmonious operation of two or more 
cams working together, special cams requiring a very 
exact degree of accuracy in design and construction be 
cause any Inaccuracy is multiplied by the number of op- 
erations that the cam performs in a given period. 

Let us now assume that the cam roll is one inch in 
diameter and proceed to develop the three cams of 2-, 
3- and 4-in. stroke respectively, using a cam lever 24 


in. long. As we are going to make cast-iron cams from 
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wooden patterns, we will use for all the measurements a 
pattern maker's single-shrink rule to allow for shrinkage. 

If a large number of castings were required from the 
same pattern, to avoid possible breakage of the wooden 
pattern we would use an iron pattern, In which case all 
measurements must be laid out to double-shrink rule, 
In either case the pattern makers should prick through 
the tracing of the periphery and center of the cam to 
a thin templet of wood or the glued-up block for the 
wooden pattern. 

In the present case we will arbitrarily decide that our 
three cams shall have the same center-stroke position with 
reference to the cam lever; that is, the are through which 
the 5-in. cam lever swings shall continue %-in. beyond 
each end of the are of the 2-in. cam lever and the 4-in. 
cam shall have the same relation to the 3-in. cam. For 
the present purpose the cams will be laid out on the 
crank-motion principle, wherein the movement is uni- 
formly accelerated for the first half of the stroke and 
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FIG. 3. LAYOUT FOR PATH OF CAM RISE 


is uniformly diminished for the other half, for each de- 
gree of movement around the cam center. 

Draw the horizontal line ABK, Fig. 2, using A as 
the center or fulcrum of the cam lever, and describe 
the are CD. Then cut this are at # 2 in. above thi 
center-stroke line AB and at // 2 in. below. The are £/// 
represents the stroke of our 4-in. cam lever. With thy 
pot 4 as a center and a 2-in. radius, describe a halt 
circle EK II. 

Arbitrarily divide this semicircle into 18 equal « 
sions of 10 deg. each, and from each of these divisior 
points square across parallel to the line AA, cutting 
the are BJ H/ into a similar number o 


divisions on the arc #// are the vraduations of our car 


divisions. These 


movement for the 4-in. cam stroke. 

It is a Common mistake In cam designs to lay off these 
division points on a straight line such as EK B//, regard 
less of the fact that such a line has no reference to the 
actual movement of the cam lever through its are J 7/7. 
The inaccuracy that creeps into cam designing from this 
faulty method is more important in cams acting on short 
than those acting on long levers. 


Let us now determine the stroke movements for our 
J-in. and 2-in. cams. From the points “2 and // extend 
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straight lines to po nt A. and rom each of the division 
points on the are LJ // extend radial lines to the center 
point A. Erect the 3-in. and the 2-in. lines LM and NP 


Take the 24-in. cam-lever length as a radius and swing 


the ares RS and T'l - The cutting of these arcs by radial 
lines indicates the vraduation or division points in the 


strokes of the 3-in. and 2-in. car 


Assume that the cam makes its stroke in 90 deg. o 
its revolution. With a 24-in. radius, representing t 
24-in. cam lever, describe the circle of Fig. 3. Select 
one-quarter, +O deg., of the circle for the cam movement 
Divide this segment into 18 equal divisions, and usit 
the 24-in. radius strike an are from each division pronnit 
In the segment to the center of the cirel A commer 
mistake In cam designing is to make these radial line 
straight instead of ares correspond to the path o 
the cam ball on roll. 

The next point is to determine the common center o 
mw stroke movement of the three cats Assume that 
this center of stroke common to all the cams shall be 
12 in. from the cam center. Then with a 12-in. radiu 


deseribe the circle V cuttin the radial are lines at polints 


ch determin the comme enter Of Stroke 
Now lay off on the ra c Ttnee the « Islons of 
if enti strokes ys obtarbes } tive correspond ne are 


ines in Fig, 2.) From the center Z swing each of thes 


livision points to its proper radial arc, and with a Y% 
! radius to represent tly | cil ball. li aout the 
mits of contacth represent tive IMel mery of the stroke 


seomment of the cabs. 

To avoid confusion LT have ud out the three can 
strokes in Fig. 3 in different seyments of the circle. J 
have also shown only the rise of each of the three cam 
The fall of the cam may be required to operate in a dif- 
ferent number of degrees, or it may follow the crank- 
motion principle. The same uniformity of principle 


and design can be obtammed here is in the rise of Hrs, 


Dual Cards for Tabulating Data 
It is one thing to make records and quite another to be 
able to use them to adval fave atiter the are vac I's 


do both is the function OL the tabulating machin 
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KI DAY-WORK CARD 
uty tab lat er phhaeke brie Well  TELea\ te readers wi 
re nterested in the accounting end of manufactur 
ne, it having found its way into many of the more pro- 
gressive shops for use ln varlous Ways Inn the past thi 
has nvolved the transf rring of data to thy Le ial card 
bY means ol perforations, requiring two sets of intorma- 
tion slips—one in the form of a time card, bill o1 requl- | 
sition, the other on the punched cards for the machine 


record. This has been materially tmproved by the itro- 


duction of what is known as the “dua card, adopted by 
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G. F. Eaton, of the United Shoe Machinery Co., in its 
works at Beverly, Mass. The card serves the double pur- 


pose of a time card, requistion or other form, combined 
with the card, which is perforated so as to be easily sorted. 

Fig. 1, for example, shows a day-work time card for 
order No. 93,309, indicating that workman 35,017 
performed operation 10 on 93 pieces of J421a, 
the piece rate per 100, the workman 
the time slip filled out as usual, and in this case simply 


has 
and as 


was 30c. receives 
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MOLDER’'S TIME CARI 


FIG. 3. 


FRONT AND BACK OF 


and the auditing department gets the 
correspond with the data already entered and also figures 
out that he 

This information enables the sorted by 
both to the man for the 
to the order number for making up the total cost 
A somewhat similar card, for piece work, 


card, punches it to 
has earned 28e, 

the 
payroll 


eard to be 


inachine making up 
and 
of the machine. 
is shown in Fig. 2. 
The molder’s time is shown in Fig. 3, punched 
with his number and the order number. The rest of the 
places are not filled out. The back of the card gives a 
record of the man’s work, while the perforations (which 


rulings being at the other 


card 


io not interfere, owing to the 
end) allow sorting to find any desired factor. 

A very interesting the dual card is shown in 
Fig. 4, which is for rough-stock deliveries. The latter 
are castings sent from the to the machine shop. 
An unusual feature is the carbon paper to secure 
several copies in duplicate of the written portion. One 
‘f these slips, as in Fig. 5, as a memor- 
andum by the department ordering and another by the 
foundry shipping clerk when he sends the filled-out card 


use of 


foundry 
use of 


can be retained 
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to the office for tabulation. This allows sorting to show 
the various amounts charged against any order. Cards 
are also used in a similar manner for finished-stock orders 
and need no explanation. 
An important feature of 
manufacturing 


connection 
when an 


card in 
fact that 


the dual 


with costs is the 
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1,5 AND 6. THREE OF THE CARDS 
analysis is desired by the superintendent it is not neces- 
sary to go back and collect the original entries from which 
the cards were punched, as the Hollerith cards themselves 
show the original data, without loss of time. 

Another form of time ecard, used by the Jones & 
Lamson Machine Co., Springfield, Vt., is shown Fig. 
i. This is complete in every detail, forming a time card 
15-min. interval for 18 hr. When 
may be sorted for any item shown. 


few 


which covers every 
properly punched, 

The suggestions as to the 
possibilities for the use of these cards. Other and more 
extended uses will readily be seen by accountants in differ- 
ent lines of shop work. This dual form of card is being 
used in connection with the Gisholt periodograph, the 
Calculagraph, the Bishop, the International and various 
time clocks. The cards are supplied by the Tabulating 
Machine Co., New York, which also makes the Hollerith 
punching, sorting and tabulating machines. 


foregoing are only a 
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Tools Employed for Machining 
Magneto Parts 


By Ropers 





The jtys here dese ribed are used for 


SYNOPSIS 


machining parts used on self-starlers and mad- 


netos. In most cases the part is located bya pre vi- 

ously bored hole, lhe Nialeé ol hi part heing then 
. , . 

jorced against a POSTELE Stop), | Move feature 


of atlaching a pan lo an open washer, providing a 


raprd means of handling, ts worth noting. | 


gue hae tine Th Clil Hor ind ad su ine ind atch and a 
| G J" poy 


knurled-head screw is also interesting. 





The Henricks Magneto and Klectric Co., lndianapolis, 


Ind., makes a variety of magnetos, starting and lighting 
systems and the like. For drilling the pulley used on 


the starter the jig shown in Figs. 4 and 4 
The piece has been previously bored with a 1 


A is emploved. 
-in, hole 


and the outside turned and the tHanyves faced. Lt is then 




















DRILL JIG FOR 
PULLEY 


FIG. 2 
FRICTION 


FIG. 4. DRILL JIG FOR 
STARTER PULLEY 


MAWSON 


riction pu levs used on Inagnetos 
S.A 


through thy 


I ha jiy tor 


Figs. 2 
io. ~ 


uriuling 


s shown and The pulley is first reamed 


inh 
then 


hole center Doss, It is 


with a %4-1n. 
recess to which 


placed on a pin at cf and located by a 


the boss Is set atl BR. The Open washel! Is placed over the 
pin and the nut tightened to hold the pulley in position 
\ No. 28 hole is then drilled, the tool being guided 
through a bushing at ¢ The drilled hole is counter- 
drilled to 14 in, the nut loosened and the washer with 
drawn. ‘The pulley is slid around on the pin 180 deg., and 
eine located n a Sititiar inannetl s held in position 
with the washer and nut. A similar hole is then drilled 
and counter-drilled in the other boss. These holes are 
ater tapped and an inserted oiler placed in them. 
Drineing Magnero Bases 

For drilling magneto bases the jig shown in’ Figs. | 
and I-A is used. The clamp 4 is swung back and the 
rough casting slid into the against two pins as /? 
The clamp is then swung down and the knurled-head 
screw € tightened, whi forces tl casting back into 
place. As the clamp is set down in a slot in the jig a- 
shown, a rigid support is provided for the screw when 
tightened against the part being drilled. This jig’ is 
quick and accurate, one screw forcing and holding thy 
part in position. Four 'y-in. holes are then drilled in 
the base through the bushings /). 

The jig used for drilling the go nor frames is shown 
lt Ki s. 3 and 3-A The casti vw is machined, Its cel 
ter hole having been previous reamed It is placed in 
the jig on a pin, which fits into the center reamed hok 
The two lugs are set on locating pins and the flange COLCs 
against another pin. ‘These details may be seen by refer- 


slid down and fast 


No. 2S hol ~ 


Fie. 3-A. The clamp A is 
b. Three 


ring to 


ened VW ith 


























FIG. 1. DRILL JIG FOR MAGNETO BASES 


located on a pin, the open washer .1 slid in place and the 
nut tightened, which holds the pulley in position. Atten- 
tion should be called to the pin handle fitted to the open 
This provides a quick means for placing or 
removing the washer from the jig. A 23/4-in. hole is 
drilled in the pulley, which is afterward reamed to %¢ in. 


Slip bushings A are provided to ounide the tool used. 


washer. 





FRAME 


FIG DRILL JIG FOR GOVERNOR 
are then drilled in the flange through the bushings 
and two No. 2°) holes ure alt led ih the lugs through thr 


Because these castings are inter hangeable 


bushings J), 


in then contour, t! 5 method of positive len ution proves 
verv olli wnt, and thr j og deser| wed. though simple, pro- 


duces interchangeable parts in a way that is both eco- 


nomical and rapid. 
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DETAILS OF TOOLS USED IN MACHINING MAGNETO PARTS 
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A Small Shop Equipped Entirely 
with Homemade Tools 


By Eruan VIALL 





SYNOPSIS wie hante al NC ILNE 
can do under unusual difficulties is well allustrated 
mi th is arti le a 


crudest tools, a small shop was equipped with a 


What a man with 

Beginning with only the simplest, 
lathe, drilling machine, miller and keyseater, to 
gethe rwith numerous small tools. These mach ines 
were well built in every way, and have stood in 
excellent shape the wear and tear of over ten years 
of actual use. They were all designed and made 
by one man who had never actually seen any of the 


nid hi Wes We ntioned., 





An unusual man and unusual circumstances have mad 


Some ten or twelve vears ago a 


possible this article. 
young man by the name of S. C. Billig, living at Frank 





FIGS 1 AND 2. LATHE MADE BY 


fort Springs, Penn., decided that he wanted to build 


an automobile. He was in an oil region where advan 
tages were few, and he was without sufficient money to 
buy what he wanted in the way of tools. He was an 
eager reader of what mechanical literature hooks 
he could get hold of, but had never had any actual ex 


perience in a machine shop employing other men, nor 


and 


had he ever worked under any experienced mechanic. 
Whatever mechanical experience he has is the result of 
his own efforts and experiments. There is another thing 








in mind—until after the machines that will be 
described were built he never actually saw anything sim- 
All he had to 


illustrations 


to bear 


In making them were catalog 
and the knowledge that he 
He hadn’t gone 


ning and making of the motor for 


ilar. vO by 
wanted to do 
certain operations. very far in the plan 
his proposed automo 
that he 


as are to by 


bile, when he came to the conclusion needed a 


lathe, and with such material and tools found 
around an ordinary oil region, he set about building one. 
The task 
hut the workmanship displayed in the 


was a slow one as his spare time was limited, 


construction oO 


the machine would excite the admiration of any mechanic, 
whatever his experience with the splendid ones of today 
The motor that he 


single-acting steam engine, Whilk 


made to run his automobile was a 


successful in itself. it 


was not suitable for running an automobile in a hilly 





MAN WHO HAD NEVER SEEN ONE 
country. It was subsequently used to run his shop ma 
chines, gas at 65 Ib. pressure being used in place of 
steam. The engine is still in existence and in good 
shape, though not in use, and is in a position where it is 
impossible to obtain a photograph. The workmanship 
on it, compares favorably with any of the so-called 


The 
a small vertical-tube boiler 


“models” one S@es so frequently on exhibition. boiler 
is also still in existence and ts 
with 65 thues in it. 


ing tools used in making it are as 


The miniature expanding and bead 


perfect as if Is Dos- 
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sible to make them and are the smallest that I have ever and threading jobs of all sorts are done on the lathe, 
seen of this type. including the making of some excellent taps. The lead 

The lathe, drilling machine and miller are now in screw is not geared to the head, but various leads are 
daily use in the Leetsdale Garage, Leetsdale, Penn., obtained by means of a series of cone pulleys. This 
which is run by Mr. Billig and his son. Here an elec- looks like an impossible thing, but the results shown in 
tric motor is used to drive the machinery, and to one who examples of the work done speak for themselves and 

















FIG. 3. IRREGULAR TURNING ATTACHMENT FIG. 4. ANOTHER VIEW OF ATTACHMENT 





does not go back to thi workshop there is little to dis 
tinguish it from hundreds of other first-class automobile 
repair shops in the smaller towns. Everything in a me- 
chanical line in the shop, however, is hand-made with 
me exception and that is a modern electric portable drill. 


The lathe, which is shown in Fig. 1, has a heavy wooden 





bed with the legs and crosspieces neatly mortised and 
bolted in place. The wavs are made of T-iron screwed 
to the bed. The tailstock 
heavy pieces of band iron have been bent. Pieces of V 


iron have been fitted into the bottom of this so as to 


s made of wood over which 


slide over the T-iron ways. The clamp, spindle clamp 
and spindle itself differ but slightly from the usual forms. 


The three-step cone pulley is made of wood, as are the 





pillow blocks. ‘The chuck and steadyrest closely resem- 
ble the regular ones. The chuck ts vraduated on its FIG. 5. THE GRINDING HEAD 




















FIG. & DIVIDING HEAD USED ON MILLER FIG. ¥% SOME OF THE HOMEMADE TOOLS 


periphery, the graduations having been laid off with a — the operator. This lathe swings 20 in. over the ways and 


pair of dividers, prick-punched and chiseled in. A sur % in. over the carriage. 
prising thing about this lathe is that it has back-gears, The crossfeed is driven from a cone pulley at the back 
power eross- and traverse-feed, and a lead screw. The through bevel gears connected to the crossfeed screw. 


last was eut with a die with surprisingly good results, The crossfeed was disconnected when the photograph was 
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taken, but the cone pulley by which the backshaft is 
driven is shown in Fig. 2. This gives a better 
view of the back-gears and back of the chuck. 

The lathe was made to turn irregular forms 
by using the attachment shown in Fig. 3. This 
made in order to turn up the spokes for the automobile 
wheels. Parts of the attachment are missing, but enough 
of it remains to show its ingenuity. The spoke to be 
turned was carried between the regular centers with a 
driver in the spindle. The master-form was placed be- 
tween a center at A and one on the end of B. Three 
gears connected the lathe spindle with the one driving 
the master-form, so that they revolved in unison and 
A revolving cutter C, running 


also 


even 
Was 


in the same direction. 
at high speed and driven from an overhead drum through 








ieee we 
a 


cecal all bl 





% 





FIG. 6. THE DRILLING MACHINE 


the small pulley DP), did the eutting. The bracket car- 
rving the cutter was connected to a follower 2 by means 
of the loop F. The follower was kept in close contact 
with the master form by means of the small roller G 
and spring //. 

Another view of this attachment 
This also shows some of the other parts not clear in pre 
The same head used for the revolving 


is shown in Fig. 4. 


vious illustrations, 
cutter is also used as a grinder head, as shown in Fig. 5. 
The main 


Orig 


The drilling machine is shown in Fig. 6. 
frame is of wood as well as the two-step cone. 
inally, it was made for power feed, as shown by the 
The spindh 


These 


grooved pulley just under the handwheel. 
drive is through two bronze bevel gears at A. 
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gears show little wear after their long service. The vise 
shown on the table is also a shop product. 

Fig. 7. \s in the previous 
machines, the wood. The other parts 
cast fed 
hand or from a shaft connected to bevel gear B, 


The miller is shown in 
frame is of 
either = by 
Means 
were also provided for vertical power feed, but the parts 
are now missing except the 
A cutter is shown on the arbor at ¢ 


are of iron. The carriage was 


for two spur gears shown 


on the crossrail. 


Gears were cut by placing them on the plate D. Th 
edge of this plate is graduated and the tooth spacing 
was calculated from these graduations. An eccentri: 


clamp F locked the plate in whatever position it was set 
A dividing head used while fluting taps, reamers or 
This was set on thr 


small pinions, is shown in Fig. 8, 


77 
¥ 








FIG. 7. WOODEN FRAME VERTICAL MILLER 


miller in place of the plate. The dividing plate A is 
keyed to the sleeve B, The cap ( is on one end of the 
spindle and the handle ) on the other, the spindle itself 
running through the sleeve B. The sleeve is threaded 
in order to accommodate work of varying lengths. 

still used are shown in 


Some of the tools made and 


Fig. 9. At the left are fluting, gear and milling cutters, 
Just above these are some dies, and at the top is the 
stock for them. Below the stock is a taper reamer, two 


straight reamers and some taps. At the right are several 
lathe tools, all but the tool holder 
files. With the exception of the lathe tools, these pieces 
cannot be told from the kind sold today, rv close 


being made of old 


unite ~ 


lv examined, 
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Fig. 10 shows a boring bar intended for use in the 
lathe. The cutter is readily adjustable, as will be seen 


from Fig. 11. Here the cutter holder is taken from 
the bar. There are “threads” at A like those on the 
jaws of a lathe chuck. The sleeve B has scroll threads 














FIGS. 10 AND 11. AN ADJUSTABLE BORING BAR 
on the end which mesh with the threads on the tool 


holder. The sleeve may be easily revolved in either di- 
rection to run the tool holder in or 


1 place by means of the screw C. 


out, and is locked 


x 


Materials amd Constructions for 
Resisting Shock 
By WaLrer RAUTENSTRAUCH® 


The selection of materials for parts of machines sub- 
jected To suddenly applied loads and shocks must proceed 
from a consideration of the modulus of resilience of the 
proposed materials. Mr. Halsey in 
this matter, so clearly presented in the American Ma- 


The experience of 


chinist on page 459, is interesting and illustrates a few of 
the many instances in which a proper regard for this 
characteristic of materials has prevented breakage of 
machine parts. 

It would be well if those who test materials and report 
on the elastic limits and ultimate strengths would also 
become accustomed to reporting the modulus of resilience, 
so that this measure of suitability of materials for specific 
uses may be as conveniently employed as the now standard 
measures of elastic limit, ultimate strength and percent- 
age elongation. Indeed, 1 believe such a measure would 
frequently be found more serviceable than the other char- 
acteristics mentioned. 

For vears [ have endeavored to impress the importance 
of this characteristic of materials on my students in the 
courses In machine analysis, and have been able to justify 
the use of certain materials for machine parts subjected to 
suddenly applied loads and shocks and to explain causes 
of certain failures and breakages which otherwise might 
remain obscure. 
additional phase of the problems of the 
relation of the modulus of resilience to the loading service 


There is an 


to which the material is to be subjected, which was not 
referred to by Mr. Halsey, and that is the influence of 
the form of the member to the modulus of resilience. 
The impression is sometimes had that, given two ma- 
hine parts of different volumes, subjected to the same 
kind and degree of loading, the one with the larger 
olume will be more suitable to withstand the suddenly 
applied loads. The fact that the capacity of a machine 
part to withstand shock is not directly proportional to the 
olume, but is rather dependent on the form also, is 
learly pointed out by Morley in his most excellent text 
mn the strength of materials. 

Morely presents the case in this way: 


as A and B, Fig. 1. 


Two pieces such 


are of the same material, but their 


*Professor, mechanical engineering, Columbia University 
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volumes are different. They are alike in respect to the 
proof load which each will stand. That is, the load which 
will stretch A to its elastic limit will also stretch the 
smaller part of B to its elastic limit. Let P be the in- 
tensity of stress (pounds per square inch) at the elastic 


limit of the material. When the stress in A is P, the work 
>2 
B in.-lb. per cu.in., where 


FE represents the modulus of elasticity in tension. The 


absorbed in the pieces is 14, 


volume of the piece is 6 1.66 cu.in. Should the 

material be steel, such that /’ at the elastic limit is 30,000 

lb. per sq.in. and 2 equal to 30,000,000 1b. per sq.in., then 

the work absorbed in stressing the piece A up to the 

Se eae (30,000) 2 os 

elastic limit is % = 1.66 = 70.65 in.-lb. 
- 30,000,000 


When B, made of the same material, is loaded so that 
the upper portion—1 in. im diameter—is stressed to it= 
elastic limit, it is clear that the lower portion 2 in. in 
diameter, having four times the cross-section of the wpper 
part, is stressed up to one-fourth of the elastic limit o! 
The work 


the material, or 7.500 Ih. per sq.in. absorbed 


under these conditions is the sum of the work absorbed 
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FIGS. 1 TO 3. DIAGRAMS OF CONSTRUCTION TO ILLUS- 
TRATE PRINCIPLE OF DESIGN TO RESIST SHOCK 


by both the upper and lower portions. The work absorbe 


or stored in B is 
L (30.000) 2 =~ (3 (7.500) 2 {=x = 
- x Ko} - : x xX od 
(; BOLQ00 000 } 2 SOLO 000 { 
= (35.33 & 8.83) = 44.16 fn.-/h, 


Accordingly, the absorption of 44.16 in.-lb. of work will 
eause the smaller portion of B to have reached its elasti 
limit, white 70.65 in.-lb. of work must be absorbed by tly 
piece A to cause any section of it to be stressed to the elas 

ie ae 
Therefore the piece A has — = 
44.16 
the capacity to absorb suddenly applied loads. 


tic limit. 1.6 time 


[f now the comparison should be made on the bas! 
of the relative volumes of the two pieces, it is found th: 
| absorbs 15 in.-lb. per cu.in. of volume and PB 334 in. 
Thus the form of B has so modifi: 
its capacity to absorb shock that it can take only on 


per cu.in. of volume. 


fourth the energy per unit volume taken by A when ea 
piece is stressed up to the elastic limits of any of | 
sections. 

It will at once be appreciated that the form of t! 
piece is of material importance in respect to its energ 
absorbing capacity per unit volume, and must be co! 


sidered in judging the relative effectiveness of two designs 
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vith regard to this particular. This illustration will serve 
» explain why connecting-rod bolts for marine end caps 
ire so much more effective when the body is turned down 
to the diameter ef the bottom of the thread. In fact, 
construction to 


there are many examples in) machine 


which the foregoing principles should be applied, and 
which should be designed with regard to form in relation 
to energy-absorbing capacity. 

Not only do these principles relate theniselves to ten- 
that 
subjected to bending may well be regarded from the same 


sion members, but it will be found machine parts 


iewpoint. Take, for example, a machine part similar 


in loading and support to a cantilever beam with an end 


load aS shown in Fig. 2, in which the section of the 
heam is uniform throughout its length, and compare it 
with a beam of uniform strength as shown in Fig. 3. The 


widths of the two beams are the same, but the one of 


ie. 3. while it has the same depth of section at the sup- 
ort as the one of Fic. 2. Is of varying depth throughout 
its length, so that the maximum intensity of tensile stress 


is uniform throughout the length. This requires a para- 





olic outline for the depth of the section. For uw viven 
static load each beam is equally strong, and any load 2? 
Sebes G 250ib. A 
S D rs DP \ 
B 
™ R | 2 
F iH ce 
|. — B ; 
- LOAD =) 
(A) 
FIG. 4 Ci E B’ E D 
(B) < 500 Ik > 
LOAD 
FiG.5 
FIGS. 4 AND 5. ENERGY DIAGRAMS TO ILLUSTRATE 


PRINCIPLES OF DESIGN TO RESIST SHOCK 


roducing an intensity ol the 
material in the Fie, 2 
ume effect in the beam of Fie. 3.) Let Whe 


stress at elastic limit ol 


beam ol will produce the 


such a static 


vd. It will cause the rectaneular beam, Fie. 2. to de- 
; | a 78. j ) 
ct by the amount ot 4-,, mn... Where Is the Moment ol 
ae | 
nertia of the uniform cross-section. The beam of Fie. 3 
Wyo 78 
ill deflect z : ti. 
ae 
I . for F ) LW ye 3 78 ie . 
ne respience lol wy, Wil > aN 39 Bl = P 
} 273 78 Wyo2/ 
1 . - > 
and for Fie. 3, 1) ¢.———- a 4 
Ra , "Ei ” Bi 


The volume of the beam ol ie 3 is two-thirds that of 


and because the resilience unit volume in each 


per 


isc will be as ly to %, the beam of Fig. 3 will have 


hree times the resilience capacity per unit volume of the 
eam of Fig. 23 yet each beam is of equal strength under 
latie load. 

Machinery shafting is subjected to suddenly applied 
oads and is found to be stressed in proportion to its 
esilience upon the absorbing of al viven amount of energy. 
Nhe resilience of a circular solid shaft of elven diamet« r 
Ifs* y, zd? <1 
i B, “ t ° 


is found to be equal ti 


Where 
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hs Modulus of elasticity in shearing (pounds per 
square inch) ; 

fs Maximum intensity of shearing stress (pounds 
per square inch). 


Therefore the resilience varies directly as the length 
of the shaft. 
as far as the shaft itself is concerned, but it is found that 
the teeth of 


much affected by the shaft resilience. 


Resilience in shafting is not only important 
the load on vears attached to the shaft is 
A cushioning effect 
is produced by the long shaft, which is absent in the 
short shaft. 

A confusion may easily arise as to the value of resi 
ence if the nature of suddenly applied loads to machine 
parts is not properly understood. Quite often the sud 
denly applied load is likened to that produced by placing 
rod and suddenly releasing’ it. 


a weight on a beam or 


Suppose, for example, such a method of loading were 
resorted to in the case of two bars of equal diameters but 
unequal lengths. Let | ranged as shown im 
Fig. 4 and let R have twice the length of C. Then a load 


measured by AD in the load-deflection diagram would 


two rods he 


have to drop through the distance of the deflection AR, 
so that that energy of the dropping weight, measured by 
the area ADCB, may equal the energy of deflection of the 
IBC. 


The stress in the rod would then be twice that 


rod measured by the area 
Which 
would be produced by the same load gradually applied. 
In the case of the rod &, the same weight suddenly re 


leased would pass through the distance A’ = 2 AP 
that the energy of the falling weight may be equal to th 
energy of deflection measured by the area A’B'C", The 


intensitv of stress in this case is exactly the same as in 


the case of the end .t.) Thus with this kind of loading one 
rod is not to be preferred to the other as far as resilience 
rod the 


vet the load applied to rod R PMISSCS 


is concerned, for while has Twice resilien 
capacity of rod N, 
through twice the distance and therefore represents twic 
the energy to he absorbed as in the case of rod WN, 

The same thing is true with regard to the beams shown 
10 in., VV 250 


in Figs. 2 and 3. For example, let l = 
Ixl in. at 
have this 
Fig. 3 


ave a variable cross-section. Consider the load sudden 


Ib. and the cross-section of the beam be 
support. The Fig. 2 
throughout its the 
] 


heam of would SeCTIOn 


leneth, while one ol would 
applied as by a weight of 250 Ib. suddenly released. In 
the case of io. 2 if the load were gradually applied thr 

would be AB, 
deflection would be AC 

the deflection 
equal to the enerev of the 
\GiHc. The 


tension at the section of the beam at the support would 


deflection, as shown in Fie. 5, while with 
the load suddenly applied the 


2 AB, to 


} 
| 


| 4] ; all 
make the energy ol measured 


CF 


measured by 


vy the area at falling 


weight the area stress in 


then be the same as that produced by a gradually applied 
This 


per sq.in. in tension and would be 


load of SOO Il). would he BO.000 Ih. 


Stress 


static 
the limit of stress for a 
steel beam. 


Vow in Fie. 3, since the beam is twice as 


the case of 


flexible, a deflection of AD 2 AC’ and would result 
‘rom a sudden application of load, as by a weight sud 
denly released, and the enerey of the deflection measured 


by the area .12D would equal the energy of the falling 


weight measured by the area AG/JD), The stress in this 
case would be 30.000 |b. rer s(.in. as before and would 
he the same as produced by a static load of 500 Ib. erad 


ually applied. 
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Therefore each beam is of equal merit to receive this 
sort of suddenly applied load, except that the beam of 
uniform strength accomplishes the result with two-thirds 
the weight of material possessed by the one of uniform 
Cross-section. 

On the other hand, if the case is not one of a suddenly 
released load, but rather one of absorbing a given amount 
of energy, such as may be supplied by a mass moving with 
velocity, it is that the uniform 
streneth will be capable of taking up twice the cnerey 
the other, and is therefore 
with 


vlven seen beam of 


would be absorbed by 
Moreover, it 
one-third less weight of material. 

The use of the falling weight acted upon by gravity 1s 


which 


superior. accomplishes this result 


to the usual condition of loadine of ma- 


What usually occurs is that one machine 


not a parallel 
chine members, 
part moving with a given amount of energy is gradually 
arrested Iy another machine member, and the kinetic 
energy of the moving mass is stored as potential energy 
that 


combination ot these two kinds ol suddenly applied loads 


in the restraining member. It ts conceivable an 
nay act on a member, vet the predominant forces are 
those which arise when a moving machine part is arrested 
and the enerey it POSSesses Is eradually stored as potential 
energy or strain energy of the arresting member. 

This condensed statement of some of the problems on the 
relation between stress, resilience and form of a machine 
member is made with the hope of stimulating an interest 
in what seems to be a much-neglected phase of an import- 


lesign. 


ant problem in machine « 


Small Motor-Driven Chuck 


DAT I) 
Milling Machine Co., Rockford, LL. has one of the motor- 


vroup of assemblers in the shop of the Rockford 








SMALL MOTOR-DRIVEN CHUCK 


They are used for light polishing, 


drilling or any of the dozens of small jobs that are con- 


lriven chucks shown. 


stantly being done in the assembly departments. 
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lleater for Locomotive Tires 


By Joserpu K. LONG 


The drawing shows a good device for erecting shops, 
machine shops, etc. This is an oil burner for heating 
locomotive tires to expand them when removing the old 
or putting on new ones. 

One end of the connection is attached to a compressed 
air line and the other to a fuel-oil line, both being 1, 
in. and each fitted with a Y, so that oil can be fed into 
the hoop in both directions, making the result more uni 
form. Four Iy-in. globe valves allow for all adjustment. 
The burner is made by the nozzle A screwing into the T 
hody B. 

The holes in the hoop are driiled 5g in. for about one 
third of the way around and ¥; in. the rest of the way, 


Both are shown in place in the pipes’ at ¢ 





HEATER FOR LOCOMOTIVE TIRES 


that as much flame will flow out the holes near the burner 


as out of those farthest away from it. The nut J) is 


screwed on the T after burner is assembled. 

The adjustment plate Hy is a good thing, especially wher 
the tires are worn small. The ends of each half hoop 
are plugeed when an adjustable plate is used, 

The burner shown is for 66-in. tires. A hoop is kept 
standard size of tire, and the san 


on hand for each 


burner works equally well with any size. Natural ga- 
be used by having smaller holes drilled in the hoo 
and the gas line properly connected. It does not tak 


long to heat the tire, so that it can be put on or remove 


Call 


from the wheel center. 


x 
ae 


The Nature of the Stresses in alloy steels, and not thei! 
amount, should determine the type of steel to be selected for 
certain purpose. This paper on allo 
steels presented before the Tron and Steel Institute, in whic! 
pointed out that manufacturers have oft: 
been with the virtues of some type of alloy ste 
by reason of its exceptionally high physical properties, a 
suming, for instance, that a steel which shows an elastic lim 


was emphasized in a 
it was further 


impressed 


of 200,000 Ib. per square inch must necessarily be better tha 
150,000 Ib., ignoring entirely the pu! 
reality the lows 
particul 


one which shows only 
pose for which the steel is to be used. In 
élastic-limit steel of greater ductility may, for a 
purpose, serve to better advantage than that of higher elast 
limit and lower ductility, both results, however, being 0! 
tained from the same steel by different thermal manipulatio! 
The various types of alloy steels have each distinct properttl 
the worki! 


for a constant elastic limit, the latter being 
feature in all parts, because after determining the stresse 
and adding a factor of safety, one obtains a gross stres 


which must be resisted, and this resistance must in all cast 
be exceeded by-the elastic limit. 
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SY NOPSIS—Back-resting of lathe work is usu- 
ally left to the judgment of the man who does the 
job. This article deals with the principles under- 


lying the use of center and follow heads, 





A back-rest or center-rest is usually thought of as a 
spare part that comes with a lathe, but is never used 
except when there is a job that cannot possibly be done 


without it. 
darkest corner under the bench except on the few occa- 
It is usually about 


It isa necessary evil and is relegated to the 


sions when it must be brought out. 
half made and less than half looked after. 


Is 


W here 


There are a number of cases the back-rest 
not merely) A necessity, but a time saver. Some of these 
are worth discussing. There is the usual case of the 


long slender shaft which sags so low that it is impossible 
to turn it 
where a heavy body, like the armature of a motor, is 


without a center-rest. Then there is the case 


in@ 3-jaw rest 


4 
A /?, 


; 





—~é 
f~ —_ a ~ 
iy Y a 
MA , fall 
wi 


The effect of unequal adjustment Fy 
of the jaws is To throw rhe k our? 


WO. 


of line horizontally ae 
(i & 
FiG.1 F16.3 CATHEAD 


EXAMPLES OF BACK 


lung on a comparatively light spindle and where the 
enter-rest will aid in steadving it. ‘There is also the case 
f the short piece that must be held so that work can be 
lone on its end, like the front end of a lathe spindle, 


or example. 


Back-Restinac Loxna Work ADVISABLE 


A piece of steel 2 in. in 
will 


What constitutes long work ? 
diameter and 3 ft. long (that is, 18 diameters long) 
sag of its own weight about a thousandth of an inch. 
Make it 6 ft. (36 diameters), and it sag about 
O15 Make it 12 ft. long and it will sag nearly a 
juarter of In the first 
of a single thousandth will not make an appreciable dif- 


will 
in. 
an inch. instance the deflection 
erence in the diameter of the turned shaft, because it 
‘sa deflection in a vertical plane while the diameter is 
The 
hrust of the tool against the work is most likely to 
On the other hand, if 
the length is increased to 6 ft. the deflection is increased 


ifected most by changes in a horizontal plane. 
‘pring it so as to affect the size. 


16 times, while the thrust of the cutting tool remains 


the same. 


In this case there is a choice between nibbling 


Bach-Resting 


A piece of work of this cross-section 
will caliper like a circle and will run 
form between this 


and a true circle may be formed 


hig Any 


ip 
Y ft 


RESTING WORK IN THE 
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Work 


off the putting on a center-rest and cutting 
right into it on a businesslike basis. 


stock or 
The decision is also 
complicated according to whether it is intended to use a 
not. It 
10 diameters long should 
is used, but that it 
This 


men, who would often make the ratios even larger, but 


might be said that work between 
if no 
not be if the latter 
disputed by 


follow-rest or 


30 and be back-rested 


follow-rest need 


is employed. would be many work- 
if the center-rest is kept cleaned up and the men are 
accustomed to using it there should be a decided profit 
in using it even on shorter work, 

There are three common wavs of setting the back-rest. 


One, used when cold-rolled stock is employed, or when 


it is considered unnecessary to spot the work or use a 
cathead, is to put a mandrel of the size of the stock be- 
tween centers and set the center-rest to that and then 
run the tailstock back and put the shaft in place. This 


has the advantage that the alignment of the center-rest 


with the centers of the lathe is correct o 


nearly enough 














FIG.4 


LATHE 


Another method that is good enough for many Jobs, 


sO. 

especially roughing jobs, is to set the center-rest to the 
shaft as it hangs between centers and then use judgment 
as to how much to lift the work by setting up the two 


This method would be as good as the other 
if all men’s judgment was correct. It be better 
the lost time getting th 
of mandrel and moving the tailstock to set it. 


lower jaws. 
would 
because there would not be SIZe 
The vreat- 
est danger lies in not setting up the two lower adjust- 
ing screws of the center-rest alike, so the work is thrown 


over forward or back of the center line of the lathe as 


indicated in Fig. 1. 
When no follow-rest is used this makes it necessar\ 
for the workman to follow the work with caliper in hand 


his 


impossible for him to run two lathes, while if his center- 


and adjust the cross-feed all the time. makes it 
rest is set right and his lathe is true, he should be able 
to rough on one lathe and finish on another at the same 
time. 

If a follow-rest is used it is necessary to keep the 
center-rest moved along the bed some little distance away, 
otherwise the side pressure of the center-rest, unless it 
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is not true, will crowd the work against one side of the 
follow-rest and it will be turned so that it will 
shake and then chatter. It is necessary for rapid work 
that the center-rest should be set central. 

If the work is such that it is necessary that it should 


small 


he truly round, then it is necessary to either spot a place 
When the cen- 
ter-rest is used alone there is always danger that the work 


for the center-rest or else use a cathead. 
may become three-cornered. Fig. 2 indicates how a piece 
of work may run through three jaws and caliper cor- 
This 


avoided only by having the center-rest jaws bear on a 


rectly and yet be anything but round. can be 


section that is round itself. If there is any lack of round- 
ness where the center-rest is located, it is likely to be ex- 
aggerated in the work. If the work is only a little too 
handled 
a nibbling cut 


lone to be without a center-rest it is usual to 


take for an inch or so where the center- 
rest is to be located, and get it as nearly true as possible 
then set 


the centers of the lathe as possible. 


there and the center-rest as near in line with 
Just why no one 
has ever gone so far as to make up a center-rest in which 
the jaws advance together like a universal chuck, nobody 
knows. It would be inexpensive, and it might add enough 
to the appearance of the thing so that workmen would re- 
spect it more. It would pay for itself in a few days of 


active use. The time and patience lost through wrong 
setting of a back-rest are all out of keeping with anything 


ike efficient work. 


The CAaTHeEAD AND Its Uses DescriBep 

The cathead is only a bushing, true on the outside and 
with setscrews at each end so that it can be slipped over 
the shaft to be 
that | 
rest jaws marked with a scratch where they should be set 


to fit the cathead. He then slipped the cathead over the 


turned and trued up. The best practice 


have seen was where the workman had his center 


shaft before he put it on the centers and trued it by 
means of the setscrews in each end, as in Fie. 3, so that 
when the shaft was revolved it would run true on both 
ends regardless of the sag. Then when the back-rest 


was slid over the bushing evervthing was in line and he 
could go ahead with confidence. Center-rests are usually 
cut on to onl\ one of the vees if the tailsteck runs on two 
but 
he set to a mark, that it shall face the same way every 
time. It the lathe 
is vertically over the center line of the wavs on which the 


tail slides, 


vees, in any event it is hecessary, if the jaws are to 


is not certain that the center line of 


The way a great many of them are made it 
is unlikely that it is. 


‘| he 


operations is a 


hack-resting for end 


turned on 


instance of 
shaft 


but which requires a hole drilled ania hored in 


most common 


short which has been 
centers, 


rm: , 
Chis Mav pe 


touc h the 


put on centers and the center-rest 
itself. I f 


run 


one end. 


work there is fear 


jaws Set up 10O 


that this will make the work true, an indicator 


after the 
this means, however, is to get the 


hot 


may be used to true by tailstock is withdrawn. 
All that can be done I)\ 
alignment of the work true with the 
lathe, 


the hole depends on the work rotating on its own avis. 


center line of the 
and that is of creat Importance, as the truth of 
If its axis is not in line with that of the lathe, there will 


he difficulty in getting a straight hole and especially in 


vetting a reamer to follow the bored hole. 
Work of 
otherwise it will slip out of the lathe altogether. 


this nature must be held up to the live center, 
A very 
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common and very poor practice is to tie the lathe dog to 


the faceplate with a piece of belt lacing. It may do for 
an occasional light job when there is no noticeable strain 
of the lacing, but ordinarily there is too much dange1 
that the lacing will stretch. A better scheme is to use a 
planer strap with an opening large enough to slip over 
the work, and use two bolts to hold it against the dog. 
There is on the market a dog made purposely to combine 
these two functions, strap and dog. ‘This is apparently 
effective. None of 
sure as the one of using a chuck, four-jaw preferably, 
If the job Is a 
particular one the head-center should not be depended on 
to center the work, but it must be indicated from the out- 


very these schemes, however, is as 


to secure the headstock end of the work. 


side. ‘his method gives a sure drive, a certain hold-back, 
and it makes it easy to take out the work and replace it 
if necessary by loosening two jaws of the chuck. When 
the work is hollow like a lathe spindle this is much thi 
easiest Way, as otherwise it is necessary to put in a false 
center. The whole secret of the effective use of a center- 
rest for either class of work lies in its being sel quickly 
and accurately. It is virtually a chuck that is not set 
up tightly enough to grip the work, but only to guide it. 
If a chuck manufacturer put out any such crude con- 
trivance as the lathe builders send out for a center-rest. 
there would be no appreciable sale for their output. 
DESIGNING A CENTER REST 

It is difficult to design a center-rest that will be reall) 
satisfactory and that will be low in cost, because it is so 
necessary that it should open so that the work can be 
This 


could be gotten around by the scheme indicated in Fig. 4, 


laid in place rather than run through endwise. 


where the front of the center-rest is open and the gap Is 
closed only by a pivoted link. This not allow the 
shaft to be dropped into it vertically, but there would be 
no difficulty on that score except on the heaviest of work. 
The 


and 


will 


which does not require a top to the center-rest at all. 
three jaws are shown connected by two shafts AA 
small bevel pinions a little larger than those used in uni- 
With a center-rest of this kind, once the 
jaws were bored out to the size of the largest shaft for 


versal chucks. 


Which it is intended, it should be possible to center work 
quickly and accurately, and in such a way that the back- 
used much more often than now, to the 


rest would be 


great advantage of the work. Even now, if a consider- 
able number of pieces all alike are wanted it pays to clamp 
the center-rest jaws solidly in place, setting them a litth 
small and boring them out with a boring bar between 
centers. This can be done by feeding the center-rest along 
the ways by pushing it with the carriage if the hold- 
If this is done and then 
the work is run in a cathead, or the spots for the center- 


down bolt is tightened just right. 


rest jaws to touch on are turned all the same size, the 
work may be rushed through with much coarser feeds 
than if the job be gone at with less preparation. 

Often out with a lathe 
have movement enough allowed the jaws so that it will 
take in the full range of work up to the diameter of the 
hole through it. In a ease like that, instead of making 
another set of jaws and losing the ones which came with 
the machine, a good scheme is to make a set like Fig. 5 
where one side is shorter than the other, so that one side 
out they will take in large work and the other side out 
they will take m small work. 


the center-rest sent will not 
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fachines Used in Making 
Spiral Springs 


CORRES PON DENCE 





SY NOPSIS—This article deals with the pure ly 
mechanical side of spiral-spring making. Almost 
all of the well-known handbooks give tables and 
formulas for determining the size of wire, the size 
and slrength of springs and how to gear a lathe 
for various leads, but few, if any, give an idea as 
lo how the work is actually done in a shop making 


a specially of this class of work. 





Spring making on a large scale is not the simple 
process one might think. It takes experience and skill 


to turn out springs in batches of hundreds or thousands 


COeediedtieiiaks 


RH 
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from Fig. 1. 
foreground is 18 in. in length and was made for use on 
a gun carriage. The little brass spring at 
contrast to this, though smaller springs than this one 
are commonly made. 

As most of the rod used in making the larger sizes of 
springs has to be straightened first, a very powerful ma- 
It is driven 


may be had Ilere the big spring in the 


A is quite a 


chine for this purpose is shown in Fig. 2. 


by an individual motor, but is of standard construction 
for machines of this type. 

Most of the coiling machines in this shop have been 
in use there for years. Improvements have been added 
from time to time, but the main features have remained 











SOME OF THE SPRINGS THAT ARE MADE 












A LARGE STRAIGHTENING MACHINE 


FIG. 2. 








= 











FIG. 3. A LARGE SPRING-COILING MACHINE 
unt have them all test the same within reasonable 
limits. The difficulty is increased when a firm turns 


out springs of every conceivable size, shape and material. 

There is practically nothing in the way of springs that 
the American Spiral Spring and Manufacturing Co., 
Pittsburgh, Penn., will not make on order. This arti- 
cle, however, will deal only with those of the spiral type. 


A slight idea of the range in sizes made in this shop 














FIG. 4. REAR VIEW OF THE COILING MACHINE 


the same. The big machine shown in Fig, 3 has had an 
individual motor drive added to it within the past vear 
Wind- 
ing mandrels of various sizes may be placed at A to 
suit the work. The large handwheel B makes it easy 
for the workmen to shift the position of the mandrel if 


or two, but otherwise has been changed but little. 


desired. The upper part of the tailstock is pivoted so 





that the tail spindle and center may be swung around 
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DOO 
cout of the way when removing a coiled spring. The 
handwheel ( operates the center in the usual way. 

The machine is geared for the required lead, and the 
rod is fed to the mandrel through a traveling guide on 
a tool block at the back. The rod is heated in the fur- 
nace shown just back of the machine and is fed direct 


A number of rods 


from the opening J? to the mandrel. 
of the required length are heated at once. A 


scraping tool is carried in the tool block L. 


sort of 
This re- 
moves some of the scale caused by the heating, which 
flakes off as the rod is wound. One of the springs wound 


The tlat- 


on the mandrel is shown lying on top at F. 
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Many of the lighter steel springs, or where only 
few of a kind are wanted, are coiled on hand machin 
like the Fie. 7. These len 
themselves more easily to tension than to compressiv) 
springs, though the latter may be wound by using 


one shown in machines 


Changes in the back-gearing power ma‘ 
rmyy 

Che end « 
the rod is placed under the piece A, the 
cuided by means of heavy tongs as it is wound. © 


leading tool. 
be made by sliding the gears in the head. 
and rod 
very heavy work two men can work at the handle Bb. Th 
winding mandrels are changeable like those on the pow 


machines. ‘Taper mandrels are also sometimes used. | 

















ANOTHER LARGE COILING MACHINE 








FIG. 7 A BACK-GEARED HAND MACHINE 


tened ends of a spring are usually made with a set ol 
tongs or are hammered in while hot. 

A rear view of this machine is given in Fig. 4. In 
this view the tailstock has been swung around to work- 
The rod guide is shown at A and the 
In Fig. 5 are shown a big oil 


Ing position, 
silent chain drive at B. 
quenching tank with a fume hood above it and an as- 
sortment of mandrels of various sizes for use on the 
machine just shown. 

Another coiling machine of a different type is shown 
in Fig. 6. Here the spring coiled is shown on a mandrel 
at A. The rod is fed through the guide at B. The lead 
screw (' may be geared for various leads in the ordinary 
Lever D operates a friction clutch for either for- 
The rod is heated in a fur- 


E. 


way. 
ward or reverse movements. 
nace, the door of which is shown at 




















A SMALL HAND MACHINE 


FIG, Ss 


making kinds of flat-metal conical springs, thy 


flat bar is wound like a clock spring and then pulle 


sole 


out to the shape desired. 

Another hand coiling machine is shown in Fig, 8. A 
shown, it is arranged for coiling small brass-wire co! 
The cone-shaped mandrel may | 
The curved re- 


ical-shaped springs. 
easily changed for one of another size. 
may also be adjusted up or down to suit. In windi 
brass- or composition-wire springs of this shape the mat 
drel is usually made of wood, as shown in Fig, 9. ‘Th 
is not always the case though, as some of these mandre! 


or forms, are made of iron. 


Many of the small springs made from fine wire al 
coiled in the automatic machine shown in Fig. 10. Tl 
coil of wire is placed over the wooden cone A, which | 
free to revolve. From this it feeds between the rol! 
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Band (, and the coiled wire emerges at 1. This ma- 
cline has cam movements, whereby either double or sin- 
vle conical springs may be made, 

The method of coiling springs to a certain lead without 
The 
chine used is of the lathe type, and mandrels of various 
The foot treadle A 
casy means of controlling the spindle movement. 


the use of a lead screw is shown in Fig. IL. Ma- 


forms an 
The 


end of the wire to be coiled is caught between a short 


s1Z0S nay be chucked. 


pin in one of the chuck jaws and the mandrel itself. 
The wire feeds through the tool exactly as shown, As 
can be seen, the main part of the tool is notched so as 
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so that when the loop ix bent out over it the eye will be 
approximately in the middle of the end of the spring, as 
shown at (. As the spring is laid on the lower jaw, the 
cam-operated upper jaw comes down and clamps it se- 
curely in place. The projection 1) then comes arounc 
and strikes the end coil, bending it out over the piece B 
at rnght the The 
which rides the jaw-operating cam is shown at /, 


anviles to rest of the spring. rolles 


from 
this the mechanism is easily traced. 


the springs are ground on plain 


The ends of many o 


erinders, as shown in Fie. 13. Others must be ground 


to certain lengths. Where possible, double-disk grinders 








WOODEN FORMS FOR CONICAL SPRINGS 














FIG. 10. AN AUTOMATIC SPRING-MAKING MACHINI 























FIG. 11. METHOD OF USING LEADING TOOL 
to hook over the mandrel. The attached piece has a 
V cut in the end where it bears against the mandrel. 


The lead is determined by the angle at which the wire 
is fed onto the mandrel. This may be varied by adjust- 
ing the attached piece up or down on the straight piece. 
A number of these tools are kept handy, and an 
perienced workman can turn out a tremendous amount 
work with them. 

Some of the eves on the ends of the springs are bent 
by hand and others by the machine shown in Fig. 12. 
The plain spring is laid on the lower jaw A against the 


'ront piece B. 


cX- 





This front piece is set just high enough 
] J 





FIG. 12. AUTOMATIC EYE-BENDING MACHINE 
are used for this work. One of the machines Is show 
11} hie, 14. llere thre Short springs are held at one 
in a wooden holder, as shown at A. These are thrust 
in through the opening B between the two disk wheels. 
and both ends are ground at once and to the correct 


length. The spindles of this machine are driven by sep- 


arate individual motors, and the wheels have a consid 


erable amount of adjustment. 
Where it is 


are piled on trucks, as shown In Kio, 1, 


necessary to “anneal” the springs, the 


and run into 


hacky round, St rictly speaking, 


an oven as shown in the 


this is more of a tempering than an annealing process 


‘ 
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as in most cases it is simply to remove the brittleness, A number of method 
and they are left in the oven too short a time to be use, according to the n 


softened to any extent. The shop is equipped with every required. In Fig. 14 
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s of testing the springs are 
iaterial and degree of accura 
is shown a powerful hydrauli: 

















. 14. DOUBLE-DISK 
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FIG. 15. ONE OF THE HEATING OVENS FIG. 16. TYPE OF TI 





IMBLING BARREL USED 





















may be nickeled, coppered, galvanized or plain-finished. sion or tension tests. li 
When necessary to tumble the springs they are placed of Olsen machine, which 
in the type of barrel shown in Fig. 16. jobs. 








FIG. 17. LARGE HYDRAULIC TESTING MACHINE FIG. 18. SMALL OLSEN TESTING MACHINE 


facility for hardening and tempering in oil, and springs machine, built in the shop and used for either compre> 
. Fig. 18 is shown an old ty)» 
is still used for numerous sma! 
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Tangential Strength Tests of 
Steel Cylinders 


By Joun Lunp* 


In the design of hollow cylinders subjected to internal 
pressure the extent to which the metal may be stressed 
transversely, as compared with its strength in a longi- 
tudinal direction, is often more or less perplexing. The 
following information relative to thin wall cylinders made 
of high-grade steel are results obtained from actual tests 
that may be of value along these lines. 

From the method of manufacturing steel forgings 
namely, by rolling or forging the ingot to 
dimensions in cross-section, while Increasing the longi- 
tudinal dimensions—it follows that impurities, such as 
slag, and imperfections, such as blowholes, segregation 
of alloys, etc., while they all may be spherical in the 
ingot, will in the forged bar be longer in the axial di- 
rection than in cross-section. ‘This being so, it is evident 
that a test specimen taken longitudinally and containing 
this imperfection will show a stronger metal than a speci- 
men pulled transversely and containing the elongated 
This is so, 
would 


smaller 


imperfection through and across the axis. 


since in the former case the sound area contain 
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Its chemical composition was found to be as follows: (@, 
156: Mn, 0.65; Si, 0.15; S, 0.022; P, 0.044, 

The following table gives the average results obtained 
from sixteen specimens taken in cach direction : 


Elastic Tensile 
Limit Strength EFlonga- Con 
per Sq.in per Sq.tIn tion traction 
in Lb in Lb Per Cent Per Cent 
Longitudinal 59,219 103,719 21.95 46.2 
Tangential 58,821 101.750 16.70 32.3 


Similar tests were made of a nickel chrome-steel hoop 


of the following composition: C, 0.158; Mn, 0.42; Si, 


0.1; S, 0.146; P, 0.028; Ni, 3.13: Cr, 1.1. The aver- 
ave of two specimens was as follows: 
Elastic Tensile 
Limit Strength Elonga Con 
per Sq.in per Sq.tin tion, traction 
in Lb in Lb Per Cent Per Cent 
Longitudinal 74,500 103,500 22.0 55.9 
Tangential 72,750 101,000 17.5 38.4 
A series of three tests of a stple carbon-stee! vil 


vave the following results: 


Elastic Tensile 
Limit Streneth Klonga- Con 
per Sq.In per Sq.in tion traction 
in Lb in Lb Per Cent Per Cent 
Longitudinal 17,666 SS8,500 29.7 57.2 
Tangential 16,666 87,833 23.2 14.0 
From the above-cited results it will be seen that the 


strength of the metal transversely was in every case prac 
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FRACTURE OF TWO HOLLOW-STEEL TEST 


CYLINDERS. 


UPPER CYLINDER WALL 0.21 IN. THICK. 


LOWER CYLINDER WALL 0.15 IN. THICK 


-( 
ould contain only (wR? — 4 rh) sq.in. (approximately ), 
? being the radius of the test specimen and r the radius 
the defect. 
Similarly in a thin-wail cylinder there may be a seam 


- r*) sq.in. of metal, while in the latter case it 


‘other imperfection which in a longitudinal pull might 
ot be noticeable, due to its small area as compared with 
he sound metal: while transversely it may be a serious 
efect, as a result of its greater percentage of weakness 
- compared to the relatively thin wall of the cylinder. 

It is evident that in metal containing such structural 
‘eakness the strength of a cylinder cannot be considered 
- being able to withstand an internal pressure which 
‘ould stress the metal to its longitudinal elastic limit. 
In the following tests, however, these defects did not 
xist, in so far as could be ascertained by careful mi- 
roscopic and chemical examinations. 

The metal of a gun which burst during a high-pres- 
‘ure test was subjected to careful examination and tests. 


States Ordnance Engineers. 


United 


*Captain 





tically the same as that in a longitudinal direction, while 
the transverse ductility was materially less in every case. 
It would seem to prove that for thick walls it would be 
perfectly safe to work the internal pressure to the limit 
of the longitudinal the except 
that due to its lower transverse ductility it may be some- 


elastic limit ol metal, 
what more brittle. 

That such procedure, however, would not be permis- 
sible in cylinders having thin. walls is shown by the 
following: 

A cvlinder »2 
and having a thickness of wall of 0.18 in. was required 


This 


internal pressure would, according to the thick-wall for- 


in. long and 3.5 mm. im outside diameter 


to stand an internal pressure of 4,600 Ib. per sq.in. 


mula, subject the metal to a unit stress of 69,000 Ib. 
The metal was required and actually tested to stand the 


following requirements longitudinally: Elastic limit, 


105,000 Ib. per sq.in.; tensile strength, 130,000 Ib. per 
sq.in.: elongation, 18 per cent.; contraction, 52 per cent. 
OATT: 


The chemical composition was as follows: CG. 
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P, 0.026; Ni, 3.37, 


Mn, 0.4: Si, 0.13; S, 


0.042 ; 
1.72. 

The metal was carefully examined and showed that it 
was in every respect as nearly perfect as could be made. 
and no seams, 
streaks or Six different 
determinations of nickel showed that the percentages ran 
3.57, 3.43, 344, 344, 3.45 and 341. Nevertheless dur- 
ing the pressure test 8 cylinders out of 28 ruptured with 
internal pressures ranging from 3,800 lb. per 
the required test of 4,600, which means that these cylin- 
ders failed transversely when the metal was subjected to 

load from 56,000 Ib. per to 69,000 Ib. 

The cylinders were annealed after 789 C., 
tempered at 890 C. and again annealed at 643 C. The 
test loads were applied without shock and no air was 


The sulphur showed even distribution, 
segregation could be detected. 


sq.in. to 


sq.in. 
forging at 


present, 


Trin Want CyLiInpers 


be obtained in 
limit and ten- 
Was made 


Mn, 


the results that would 
a cylinder metal of lower elastic 
sile strength but greater ductility, 
of steel of the following qualifications : C. 
0.707: Si, 0.27; S, 0.027; P, 0.015: Ni, 3.48. 
Elastic limit, 80,000 Ib. per tensile strength. 
108,000 Ib. per elongation, 25 per cent.: contrac- 
tion, 61 per cent. 
chromium was required. 


To determine 
made of 
a cylinder 
0.435; 


sq.in. 3 
sq.in. : 
To obtain these physical qualities no 


The test of this cylinder showed that with an internal 
rressure of 5.076 |b. per sq.in., which according to the 
| | 
thick-wall formula would stress the metal transversely 


to 75,000 Ib. per sq.in., a permanent set occurred. This 


result being superior to that obtained in the cylinders 
with the higher tensile strength, nevertheless showed that 
the metal could not safely be stressed transversely an 


amount equal to its longitudinal elastic limit. The cyl- 
inder finally ruptured at a stress of 88,500 lb. per sq.in.. 
20.000 Ib. than its longitudinal 


metal was in every sound and 


which is nearly less 
strength. The 
from defects as far 

As an additional experiment another cylinder, 
but with a thickness of 


way free 
as could be detected. 

having 
the same outside diameter wall 
of 0.21 in., and tested. 


this metal 


Was made The qualifications of 
follows: C, 0.4: Mn, 
and P, 0.029. 

tensile strength, 
cent. 


from tests as 
0.609; Si, 0.02: Ni, 3.62, 

Elastic limit, 92,330 Ib. per 
115,830 Ib. per elongation, 21.7 per 
traction, 61.4 per cent. 

During the internal-pressure test the 
tained a permanent set when stressed transversely to a 
93,000 Ib. per and ruptured at a 
fiber stress of 122,000 Ib. Both of these agree 
practically with the strength of the metal longitudinally. 

From the foregoing the following seem justifiable con- 


were 
0.247; 3S, 
sq.in. ; 
sq.in. 3 con- 
cylinder re- 


fiber stress of sq.in. 


per sq.in. 


clusions: 

The elastic limit and tensile strength as obtained 
in standard-sized specimens may be assumed to be ap- 
proximately the same both in a longitudinal and a trans- 
perfectly sound. 
are 


verse direction, provided the metal 
The elongation and contraction longitudinally 
greater than those transversely, amounting in the pre- 
viously cited examples to 30 per cent. in elongation and 
to from 30 to 40 per cent. in contraction. 
Although they not be able to be detected, it 
appears that minute seams or similar defects exist which 


may 


MAC 





and Cr, 
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in thin walls are of sufficient size to materially af 
fect the strength of the cylinder, making it necessary to 
use a greater factor of safety as the thickness of thx 
wall is reduced; and it is safe similarly to use a smaller 
factor in metal having a greater ductility. 

t. From the incomplete data obtained in the above- 
mentioned cylinders it appears that the transversi 
strength of alloy metal may be assumed to be equal to 
its longitudinal strength to within a thickness of wall 
of between 0.18 and 0.21 in. 


Spacing Grooves by Means of 
Lead Screw 
By J. LIMBRUNNER 


We had to turn up a roll about 15 in. long by 1 in. 
in diameter, with wide along the entire 
length of the roll. The distance between the grooves Was 
to be maintained fairly accurate. The problem was solved 
in the following manner: A tool with a cutting ahs 
in. wide was clamped in the tool post and the lathe set up 
for cutting a 16 thread. The work being chucked, the 
tool point was brought up to it and the split nut on the 
A mark was then made on the lathe 
coinciding with this mark, 
The split nut was now opened 


grooves a5 Ih. 


edge 


lead ScTeW closed. 


pulley, and a pointer, Was 


fastened to the headstock. 


: } } | | | 


LLL) 


\ | py SMI 
\ tL} 


SPACING GROOVES BY MEANS OF 


i Mt 


ADSCREW 





and the first groove cut in the work. This finished, the 
lathe was stopped and the mark on the pulley brought 
‘ : : ‘ ‘ 
in line with the pointer on the headstock. The lathe 
spindle was next given one turn, thus moving the too 
point 4', in. Now of course the split nut was opened 
ayain and the second groove cut. This operation was 
repeated until the whole length was finished. 

# 
Qualities has been found 
Revue.” An explore! 
his hand on a pasty mass lying amonz 
mica and other minerals. This substance, which was un 
known to him, was opaque in color and of noticeable heavi 
His curiosity being aroused, he carried a considerabl« 
quantity of it to a chemical laboratory in Moscow, where he 
subjected it to a minute analysis and experimented upon it 
with various reagents, truly astonishing results. I 
the presence of an acid, metal, which as yet is name- 
generated such an degree of cold that the 
vessel which contained the acid was immediatel) 
reduced to powder. Then an iron vessel was employed, wit! 
the same result. The chemists continued the experiment wit! 
piece of granite. This was decomposed suddenly) 
an explosion or an emanation of gas, but wit! 
of the temperature. Treated with a! 
alkaline reagent, the substance, which stubbornly resiste: 
every analytic process, lost 20 per cent. of its weight. Thes¢ 
astonishing results so engaged the curiosity of the scientific 
experimenters that they journeyed to Ferghana, and afte! 
patient research succeeded in gathering a larger quantit) 
of this puzzling as to be able to continue and 


Metal of Remarkable 
according to “La 


A New 
in Asiatic 
accidentally placed 


Russia, 


ness. 


with 
this 
less, excessive 


glass 


a large 
without either 
a stupefying lowering 


mineral, so 


extend their observations. 
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Laying Out Driving Boxes 


The accompanying illustration shows a templet or gage 


lor laying out driving-box shells to fit the slot in the 
driving box. v 
the material being ,-in. sheet steel, the two side lugs 
x wings B being held in any desired position in the slots 


wt 


, 





MIG. 1 BOX SHELLS 


(~ ; (— ») c | 
a 


DRIVING 
BOX 


GAGE FOR LAYING OUT DRIVING- 


ow 





‘1G. 2. 


FIG. 3. DRIVING- 
BOX SHELL 


FIG. 4. THE OLD 
METHOD 


means of the thumb-nuts and bolts shown. The large 


ctangular hole in the center is simply to make it 
ivhter to handle. 

radius, and other 
Figs. 2, 
n outline of the driving box, an end 
ul the old method of fitting. 


the shell were cut off as at CC, in order to have the 


All dimensions are given for a 3%4-in. 
3S and 4 show 
of the shell 


end 


es can easily be made to suit. 
view 
The corners of one 
ell enter the driving box so as to ascertain how much 
mained to be planed off the lower edges. 

Placing the point A of the gage at the top of the 
riving box, the two side lugs B are adjusted to fit the 
After the shells 
which 


lges which retain the shell in place. 
e turned in the lathe by 
lamps them from each end, the gage is set to suit the 


means of a mandrel 


OX which the shells are to fit and the lower edges scribed 





“vas to show how much needs to be planed off. This gage 





Letters from Practical Mem 
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Its construction is clearly seen in Fig. 1, 





z= 


LTT 





has a very wide range of adjustment and can easily be 
made to suit any necessary condition. 
Rahway, N. J. A. H. WaADELL. 
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Punch and Die for Squaring 
Hleads of Brass Bolts 


Some time ago | had charge of a toolroom in a small 


plant, and one of our troubles was squaring the head of 


screw A, which we were straddle-milling on a hand miller. 


Because of the thread on the screw we had to hold it 


with a spring collet by the rim of the collar: and as this 


Was approximately .8 in. thick, it can be readily 


ciated that it 
per cent. of the sx 


appre- 
About 10 


, 
Hn 


; 
Was a slow and ublcertaln job. 


rews would lift out of the collet 




















he spoiled. To overcome the difficulty, | designed and 
cc , R 
~ a s 
0° | K » “2 
| C ; ; 
| } a, fc nt » fi 
| . 4 } o> ——__—_—_—_—_ 
: = TF 1 
TOP OF DIE SOFT BRASS 
E. 
Dowe/ ] Pi | | 
Pins | I H 7 
trateat ‘aie ' 
litt noid | G yet | his 
I J J) — jan, —— 
ee T J 
| BO It Operation 
— 
Dowe/ Pir. Die re) 
| a } ~ 4 ~ Cc " | 
} sia] 
Pilot | K 3) Li 
‘ea S “aR Pn Rs S$ ~/) J 
= ro , ?Operatio 
aE es & P 
ie” 
Let# Pah? 
PUNCH AND DIE FOR SQUARING HEADS OF SCREWS 


1 of : -_ s 
never heard of nor seen one used for a like Purpose, 


built the die shown, which | think is original, have 


The screw A is of soft-brass rod, finished on the auto- 
matics with the exception of a drilled hole. 

The punch holder was constructed of 
The shank #, %4 in. 
to 1% in. diameter and threaded to help retain the punch- 
e } Plate 


I’ was drilled and counterbored for two 4-in, 20-thread 


cold-rolled steel. 


in diameter. was turned down at // 


holder plate (GF and the butting plate Fk together. 


fillister-head screws and Y4 clearance hole for shank 


at //. : 


Punch-holder plate (; Was milled a 


“Ih. 


tight fit for 
width and 0.015 in. less than the thickness of punches 3 
and of course correctl\ spaced To correspond with 


r,. Holes were tapped lol 1x20 screws [: also Poul 


1,-in. holes for punch-retaining dowel pins. Retaining 


plate J has three holes drilled and counterbored for ! px20) 


fillister-head serews and four -in. dowel-pin holes. 


Punches B are of tool stee| hardened, are simple and need 


no explanation. 
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The body of the die A’ is of tool steel hardened. It was 
milled up square all over, and two grooves L were milled 
the width of the square JJ. The two punches combined 
were made exactly the same depth as thickness of punches. 
The grooves are for locating the two pieces .V centrally, 
these being exactly the same thickness as the square of 
screw at M. Six 44-in. by 20 holes were tapped for hold- 
ing retaining plate O. two %4-in. by 16 holes for holding 
die to base plate ? and two holes made with a No. 31 drill 
for pilot pins 2. 

The die is assembled and set up in the lathe. The hole 
for the pilot pin 2 on the right is drilled through plate O, 
part Vand body A. Next a hole the size of screw Al at 
7 is bored through plate O and part V. The retaining 
plate O is counterbored the size of the collar of screw A. 
The counterboring of this plate is to prevent the punches 
P from scoring the face of the collar on screw A. Open- 
ings are left in the bottom of the retaining plate O at V 
to allow the chips to work out. 

When we built the die | thought it would be necessary 
to keep the cutting edges of the lower parts of NV sharp, 
and in order to sharpen them without removing the die 
from the 


could be easily taken off and the parts N 


press we made the retaining plate O so that if 
removed and 
sharpened, shimming up the required height before re- 
placing plate O. 
edges of VY held up sutliciently for clean cutting, and all 


I found, however, after using, that the 


that was necessary Was to keep punches B sharp and each 
pair the same length. 

In operating all that was necessary was to place the 
head of the screw in opening S on the right, which was 
centered by the pilot 2 and counterbored. This sheared 
two sides in the first operation. Turning it 90 deg. and 
placing in the opening on the left shears the other two 
sides and completes the square. 

Needless to say, this was a quicker and cheaper method 
of doing the operation, and it is likely that there are other 
uses to which this idea could be applied. 

Detroit, Mich. J. M. 

- 


OLDHAM, 


Bush Holder for Lapping 
The principle of the holder (self-binding) is taken 
from the plumbing and gas-fitting trade, which uses it 
mn nickeled and brass pipe when making up a joint or con- 
nection, employing leather in place of the emery cloth. 





LAPPING 


BUSH HOLDER FOR 


[ have been able to raise bird’s eves upon a brass lap 
with this holder, and when rough-lapping you can make 


the lap smoke before cooling the Jap and bushing. This 
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of course means that you are cutting the limit with th 
lap. 

When first using the holder take your test for size o| 
hole quite often, as it holds the bushing so easy that 
you will keep your lap a tighter fit than usual, which 
means fast cutting. 

The dimensions on the sketch will take care of the or- 
dinary run of bushings in a tool room. 

Springfield, Mass. C. A. 

A Novel Test Indicator 

A test indicator possessing many advantages not to | 
found in other indicators is shown in Fig. 1. It is espe 
cially valuable for toolmakers working on dies, jigs and 
fixtures, inasmuch as it has a double-pointed arrow in- 
dicating equally on both sides of a central dial, thu- 
button easily, thi 


The 


MACREADY. 


making it possible to true up a jig 
dial with arrow or pointer always being in view. 

















FIG. 1. A NOVEL TEST INDICATOR 


troublesome method of using a mirror when the miller 
spindle revolves is thereby eliminated. 

On the bench this instrument is equally useful—for 
instance, when handling a piece of work which cannot 
readily be moved about and it is necessary to determine 


OIDs _.§ f32 fa 
AE 7 Hale DAE 7 Thread Pe 
5 . - nn iY) 
oo & )-* > ———-* oy 
err oer ae ue \ - ’ WU 
Oe } ¥ + f } v 42) V WE 
: ? a Stud 0s = “= ~/ 
FIG. 2. INDICATOR 


DETAILS OF THE 


heights, ete. With the tool attached to a surface gag 
and set with the dial perpendicular it may be move: 
to any side and still show the pointer. 

The illustration (Fig. 2) shows details of the pointe: 
and lever mechanism. Oscar IHLALVORSEN. 

Brooklyn, N. Y. 

4 

Care of Cutting-Off Sawteeth 

In the operation of circular saws for cutting off ba 
stock difficulty with chips is often experienced. Thi 
ix particlarly true where a heavy feed is used. The chip 
adhere to the front of the tooth and prevent the toot 
as it enters the cut from doing its work. 

A tooth is often jerked out of the saw because th 
tooth does not do its share of the cutting, and eith 
the machine, saw or tooth has to break. In trying t 
overcome this difficulty we have found a simple but ver 
It consists in attaching to the ma 
chine an ordinary foundryman’s wire brush in such 
position and in such a manner as to brush the chip- 
out of the gullets of the teeth just after the saw leave 
the cut. This takes the chips out of the way while the 


satisfactory remedy. 



























December 2, 1915 AMERICAN 
are hot and before they have time to become “sweated” 
on the front of the tooth. 

In applying the wire brush it is necessary to rig up 
a guard to prevent the oil used in lubricating the saw 
in the cut from splashing on the floor and on the op- 
crator. 
heat in the chip itself to affect the cutting edge of the 


Where a very fast feed is used there is enough 


saw. 
Another hint which may be of service is in the sharp 


This removes the heated chip and saves the saws. 
ening of saws. Be careful in grinding or sharpening 
the teeth of these saws that the wheel cuts free and that 
it does not draw the temper of the points of the teeth 
to a blue, or even a straw, color. It is quite frequentl) 
the case that a saw will cut very satisfactorily after the 
first grinding, but seems softer after being ground again. 
Heavy grinding and bluing of the teeth in grinding are 
sure to reduce the temper of the saw at the very point 
where it should be the highest. This often 
temper to such an extent that the saw will not do satis- 


reduces the 


factory work. 

Careful attention to these details will give added sat- 
isfaction In using cutting-off saws on any type of ma- 
chine. Il. C. ATKINS. 
Indianapolis, Ind. 


Amn Emergency Snap Gage 


Quite often jobs come up where a snap gage is required 
ina hurry. In the illustration is shown a tool to meet 


such requirements. It is made from two small parallels, 





EMERGENCY SNAP GAGE 


with two pieces of drill rod clamped between them. By 
this method any size of gage may be made. 


Rahway, N. J. A. Tl. WaAbpELL. 


Safety im Packing Machinery 
for Shipment 
A good deal has been said and written both about the 
safety-first movement and about the poor packing meth- 
prevailing American 
Some fail to provide for safety of humans, while others 


xls among machinery builders. 
neglect to protect their product in transit through their 
shiftless methods in the shipping room; but recently 
ne fellow managed, so to speak, “to kill two birds with 
one stone.” 

Some time ago our firm ordered a punch press of 
the light class, weighing approximately 300 Ib. The 
press arrived crated, and a millwright was set to work 
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He had 
dozen boards when, as if by magic, the crate collapsed, 
with millwright, all 
hurled The millwright, fortunately, 


unpacking It. not removed more than half a 


an awful crash, and 
to the 
was on top of the heap, and aside from a shake-up, was 


hot injured, 


and, press 


were floor. 


When help arrived and the press Was once more Stood 
upright, it developed, upon examining the press, that one 
of the two legs upon which it reposed was not fastened 
to the press bed at all, but was merely held in place by 
two strips of wood, and when these were removed, the 
whole shipment collapsed. 

Some readers may find in this a moral, others a warn 
ing, but I would like to ask the shipper, What would 


have happened to the millwright had he been on the 

east side instead of the west side of the press when the 

latter took a tumble ? A. C. SEYMOUR. 
Flint. Mich. 


Simple Device for Drilling 


A number of flat strips ol 1-1n. thick steel required 
the drilling of a number of , 
started on the work feeding down the drill and occasion 


‘-In, holes. 


The operator 


1 
\4 
7 i 
17 
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SIMPLE LUBRICATING DEVICE FOR DRILLING 


on the tool to assist in cutting 


After a time the man vot tired 


ally placing oll with a stick 
and keeping the tool cool. 
of stopping the drilling operation to apply the oil and 
solved the problem in the following simple manner: 
Taking an empty tin A, he filled it with oil and fastened 
it to the table 
clamp B. Through this clamp he 
hole slightly larger than the size of 


machine with a narrow iron strip o1 


previously drilled a 
drill. The 


tO he drilled Was then fed over the ( lamp, and as the holes 


steel ¢ 


were drilled the tool was allowed to pass through into the 
When the drill was drawn 
quantity ot oil, sufficient to lubricate the tool for drilling. 


oll. up with the machine a 
was carried up the flutes. 

Chips that gathered in the box were occasionally re 
moved from the side and the supply of oil was renewed 
This simple contrivance increased materially 
TowLen. 


us required, 
the man’s output. A. 
New York, N. Y. 
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Drawing and Drilling a Double- 
Imclimed Hole 


Quite frequently, the draftsman has to show an object 
the center or outlines of which do not fall in any one of 
the three planes ordinarily used for drawing work. Prob- 
this kind were drawn to the writer’s at- 
Charles Pleuthner in the the 
As the simplest example of 


lems of first 


tention by toolroom of 
Pierce-Arrow Motor Car Co. 
this sort, we may select a cube with a hole drilled diag- 
onally from one corner to another, as shown in Fig. 1, 
The draftsman will, according to his custom, show three 
views of the object and dimension these as illustrated in 
Fie. 2. After this the drawing comes into the hands of 


the mechanic. For drilling the hole this man will place 
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Adjustabe Angie Pate SS 
LAYOUT FOR DOUBLE-INCLINED HOLE 


the cube under the drill press, and considering the double 
inclination of the hole, he will undoubtedly place it on an 
adjustable angle plate, as shown in dotted lines in Fig. 3. 
Following the dimensions given in the drawing, Fig. 2, 
he will turn the angle plate with the cube an angle .V. 
The drill D then points from corner / to corner F’ paral- 
lel to one plane of the cube. According to the dimen- 
sion given in the top view of the drawing Fig. 2, the 

turn the the fixed 
This will bring corner G of the cube 


mechanic will then cube on angle 


plate an angle Y. 
to @’, as indicated in dotted lines in the upper view of 
Fig. 3. 
When dealing with more complicated objects than a cube, 
realize before the 


The projection of G’ upon the angle plate is G”. 


the mechanic will in most not 
hole is drilled that his drill ) does not point to corner (”, 
as desired. The mechanic should from the beginning 
turn his angle plate an angle Z instead of an angle -Y, as 


The angle 7 


Cases 


he has done according to the drawing. 
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should be given in the extra view on the drawing, Fig. 2. 
It may be determined as follows: 





From Fig. 2 we derive the equations 





it 





= fan V (1) and ; = tan Y (2) 
b b 






From Fig. 


a b : b 


3 we derive the equations 







—~= “otan Z (3) and = 08 if or h = - (4) 
h h COS ) 

Substituting the latter value for ) in equation 3, we ob- 
tain 






cos F 
aX ] = cotuan Z 
) 







Substituting in this expression for colan Z the value 





‘ (f E P . 
for , ws given in equation 1, we find: 
/ 













colan Z = tan NV (5) 
The angles V and B are known. With equation 5 we 
can therefore determine the desired angle Z. 


Buffalo, N. Y. Orro M. Burktilarpr. 
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A Draw-eIn Chuck 


For small or finished work that needs rechucking for 





any reason, and to run dead true, nothing equals the 
draw-in chuck up to the limit of its holding capacity. 
Being in need of such a chuck, and wishing to have it 






as useful as possible, the one shown in the illustration 
was made. It is a steel chuck, fitted to the nose of the 
lathe and bored out central and to a taper at the mouth 
to receive and compress the draw-in chucks. This nose 
piece was necessary because the taper hole in the lathe 
spindle was not large enough to take anything but small- 


sized collets. Moreover, it was not thought expedient to 





ream out the mouth 
of the hole in the 
lathe spindle to the 
size needed for the 
taper head of the 
eollets, hence — the 
steel nose piece 
shown. Besides its 


use for draw-in col- 
lets or 
Was useful as an ex- 
pansion chuck — to 
hold rings or tubing. 
A solid plug shaped 
like the collet or 
compression chuck- 

shown at the right of the illustration expands the 
nose piece so that it will grip rings or tubing that is 


chucks _ it 














COMBINATION DRAW-IN AND 
EXPANSION CHUCK 


even quite a loose fit on one of the three steps of the nos 
In this case they are 114 and 114 in. in diameter. 

When used for the draw-in chucks the steel ring shown 
fits snugly over the smallest step of the nose and virtuall) 
converts it into a solid piece. Thus the split collets draw 
in and compress to grip the work. 

When it is desired to work on the outer end of a long 
rod the draw-in must of course be tubular. Thus 
one can work on long rods passed through up to the limit 
of the size of hole through the draw-in rod. 

New London, Conn. C. D. Parkireurst. 
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Discussion of Previous Question 
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Forging Base Plates for High- 
Explosive Shells 


It is not often worth while to criticize the design of 
a special tool that has already been built and put into 
service, because the designer himself can usually see its 
aults; but having no occasion to build a second, he is in 
10 position to correct them. 

However, when after a critical analysis the working 
principles involved seem to be faulty, and especially when 
the published description might lead others to copy the 
tool and operations for pieces of similar design, then per- 
liaps a little constructive criticism may be permissible. 

This refers to the methods described on page SY for 
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LUT 


to waste an ounce of stock unnecessarily; vet that punch 


Ing operation certainly does so. [t may have seemed neces 
sary in the first place to do this to keep the seams tn the 
steel running transversely across the face of the plate 
hut a different 
stock or 


this same size ol 
stock would 


mode of treatment ol 


the use of a different size of have 
also permitted this accomplishment. 

Three methods of attaining this result are shown here 
with in three forms of dies that have been briefly devised 
with a view to wasting no more stock than that necessar 
The first of thes 
methods will use 5-in. flat bar stock (thinner as dete 
mined by trial than ft 
dies): the two others are planned 


ily lost through scale in the furnaces. 


he size employed in the original 


~) 


for the use of 2-in, 












































the forging of base plates for high-explosive shells. Ref- round stock (25% in. of this ts required for each disk): 
7; \ 
f{? 
’ : f 7 mg > 
Ney x j 
Y 7 
A ~~ I d 
| 4 X (| | 
/ 
| - j i Z 
iat | 
ae S Xx 
= 
A B y ¥ y 
: A 
xX 
: ~ | 
en } J | 
gs C -—T X ir * 
: my /G 
Y ” waa 
- ms 
| 
T j x r S 
i Dd ~ % = 
| Y Z@ .@) 
Y \ -—__ Cc —_ 
\ I B 
FIG.1 WORKING FROM FLAT STOCK F/G.2 WORKING FROM ROUND STOCK F/G.3 METHOD FOR MAX/MUM PRODUCTION 
THREE METHODS OF FORGING BASE PLATES FOR HIGH-EXPLOSIVE SHELLS 
erence to this article will show a method of punching these — but this size can be varied within reasonable limits if de 


it of flat bar stock and at the same time squeezing them 
io a greater diameter than the punching and pressing a 
ig on one face—all in a single operation, performed by 
a certain design of forging-machine dies. A noteworthy 
vint about these dies was that the lug was pressed into 
recess in the two dies. It is much better practice to put 
this recess in the face of the header and so avoid the for- 
ation of the fin which comes from the parting between 
the die blocks, and is fairly difficult to remove smoothly. 
Comment was made in the original article upon the in- 
mvenience occasioned by having to run up and down a 
iort flight of steps between the furnace and the ma- 
ine; and in view of the fact that this operation is run- 
ng 24 hr. a day this is indeed a needless waste of energy. 
\ couple of trestles to hold a platform level with the top 
the machine and the jacking up of the furnace to a 
corresponding height and blocking it up there, with an 
iour’s pipe work to reconnect the fuel pipes, and the rate 
olf production, together with the safety of the worker, 
would have been greatly increased. 
An interesting feature of the making of these base plates 
is the design of the forging-machine dies. It is never right 








sirable. 


In the design of all of these it was the endeavor to 
keep the main fin around the outside edge, extending out- 
ward. This is by far the easiest position for removing a 
fin, for the forging can be quickly dropped into a «ie 
block of the correct size to fit, and a single stroke of a 


The 


cross-fin, as a result of the parting of the dies, could 


punch will expeditiously and cleanly remove the fin. 


also be removed by shearing, should the maker care to do 
so instead of the screw-machine adaptation described 
A split and pivoted punch-press die for this purpose would 
cost no more than the milling cutters, and would turn 
out the work ten to one. 

The die and header shown in Fig. 1 are intended for use 
with the 3-in. flat stock that was mentioned in the origina! 
article. At the right-hand die. The 
left-hand die, which is not shown, would be merely the 
reverse of this. At B is sketched the header, which shows 
in its face the recess for forming th the 
plate here instead of in recesses in the die. 

The sequence of operations with this die would be ap- 
The heated first 


A is shown only 


e luge on base 


proximately as follows: bar would be 
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lowered from above into the impression Z and here by 
the closing of the dies would be given an initial squeeze. 
Then it would be lowered to impression Y and given a 
second squeeze, both impressions acting upon it at this 
time. After that as the bar was fed down each impression 
would automatically perpetuate itself. The upper por- 
tion of the impression Z is somewhat larger than the true 
circle, so that it acts to gather stock in order that the 
drawing of the corners may still leave sufficient to fill Y 
fully. 

In the bottom pass the header B enters the impression 
R and cuts off the small fin of stock that is still attached 
to the piece that has entered here. It forces this stock 
into the impression .V to fill it and form the completed 
forging. The impression .V is a little greater in diameter 
on the inner face than it is on the outer face, the object 
of this being to provide a little back draft that will serve 
to hold the forging while the header is withdrawing from 
the lug which has been formed in its recess. 

Some idea of what may be expected from the squeezing 
operations is shown at (, although it will not be quite 
true to this form, because the pressure of the points will 
tend to make the bar considerably thicker at the necks, 
though this will not interfere with the sequence of the 
operations. The finished appearance of the forging will 
be approximately that as shown at D, with the excess 
metal squeezed into a fin surrounding its upper edge, 
where the header has pressed this metal into a fin against 
the surface W. A tong hold of some kind must be pro- 
vided on the end of each bar or the stock formed at the 


end in the two upper impressions will be wasted. 
Forging From Rounp STOCK 


In Fig. 2 are shown dies intended for forming this 
forging in an entirely different manner, using 2-in. round 
stock instead of flat The left 
shown at A and B, while a header of practically identical 
This 


design has the additional advantage that all operations are 


dies are 


bar. and right 


type with that previously described is shown at (C. 


performed from in front of the machine, so that there are 
no difficulties due to the carrying of the heated stock 
to the top of the machine for insertion in the dies from 
above. 

The first operation is nicking the bar for bending, this 
taking place in the lower pass by squeezing. ‘The bar hav- 
iny been entered as far as the recess will permit, the 
into it, forming a 
Removing the nicked bar to the top of the dies, 


squeeze forces the projecting lug ¥ 
deep nick. 
it may be verv readily bent at right angles by a twist of 
the tongs between the two projecting plugs .V, which have 
heen provided for this purpose. 

The material for forming the forging having been bent 
down, it is laid across the top of the cies projecting 
down in front of the final impression, about as shown at Z 
and DP. Now the action of the header is identical with 
that in the first-described die, forcing the stock into the 
impression in the face of the die and leaving a surround- 
ing fin suitable for the shearing operation. The reversed 
taper of the impression will again strip the finished 
forging from whatever tendency there may be toward 
clinging to the header. 

The design shown in Fig. 3 would prove far superior 
to that of the two others so far as speed of operation is 
concerned, as it would probably treble the rate of output 
of either of the others; but might also prove disappoint- 
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ing when considering the point of maintenance. The edge 
of the impression back of the shearing edge S will be 
subject to exceptionally heavy wear because of the amount 
of stock that must be forced over and around it after it 
has been sheared off at S, and this might cause the rapid 
wear and deterioration: though this trouble could be 
partly remedied by putting in here a replaceable block 
of some special bolt-die steel. 

With these dies the round stock is ted down through 
the groove .V into the recess Z, a movable stop being pro- 
vided on the regular stop arm of the machine, which would 
snap or spring into the recess and be pulled out by the 
stop arm when the header began to move forward. ‘This 
would furnish just the correct amount of material for 
filling the impression Y, corresponding to all the similar 
impressions in the previously described dies. 

The header in this case performs the additional func- 
tion of one-half of a shear blade, shearing off the project- 
ing stock against the edge S, from which point it carries 
the material into Y. The general sense of the operation is 
shown at B, being a side view of the die and header (just 
entering), with the stock before the shearing starts as 
shown in O, 

All other operations, including the shearing of the fins, 
are similar to those previously described. The excessive 
wear which has might the 
edge back of S could be avoided by decreasing the diame- 


heen mentioned occur: on 
ter of the header to the same size as the entrance to the 
impression Y, which would leave no edge to get the heavy 
strain. ‘To do so, however, would give a fin that would 
form around the header, standing vertically to the face 
it would be 
milling op- 


of the finished forging, and to remove this 
necessary to use something similar to the 
eration. 

Of course, first and last this should be 
steam- or drop-hammer job wherever one has a hammer of 
600 Ib. or more weight that is net tied up completely 
with other jobs. And the requirement of a drop hammer 
to handle this would be unnecessary, since the lengths of 
the guides or the alignment of the dies need not re- 
quire consideration. The upper die will be a flat face. 
und the entire impression will be cut in the lower die 


considered a 


block. Only a single fin will be formed surrounding one 
outer rim. This can be removed by shearing; and if 


suitable stock is used the waste in the fin will be small. 


Convenient Nut Wrench 


The convenient nut wrench illustrated on I-44 
reminds me of one L have used for several years, which, | 
believe, is better than the one emploved by Mr. French. 

You will notice that with Mr. French’s wrench the nut 
can be screwed on but not off, owing to the shape of the 


page 


lugs. 

[ made my wrench by drilling a hole, of the same diam- 
eter as the cross-corner dimension of a nut, in a_ piece 
of round stock li, in. thick: then I heated the piece, 
inserted the nut in the hole and hammered the metal ol! 
the ring around to give the hole the shape of the nut. 
and then cut the nicks in the rim. 

The advantage of my wrench lies in the fact that the 
nut can be screwed on as well as off, and that it requires 
less headroom. Of course a different size wrench must 
he made for each nut, the same as with an “S” wrench. 

Detroit; Mich. Wittiam Ry STREET. 
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Standardization of United 
States Munitioms 


Two recent items of news, though disassociated, de- 
serve to be considered together. The first is the state- 
ment from the United States War Department that a 
part of the military program for the next four years 
is the building up of a reserve supply of ordnance and 
ammunition. The estimate calls for the expenditure for 
this purpose of a trifle over $26,000,000 per year for 
four years, or a total of more than $104,000,000 for 
the period. 

The other bit of news is found in an announcement 
from the Naval Advisory Board to the effect that a com- 
mittee has been appointed to consider the standardiza- 
tion and manufacture of naval munitions. The make-up 
of the committee is given in a personal item in this issue. 

Thus we have this situation: The Naval Advisory 
Board believes that the standardization and manufacture 
of naval munitions is a problem that should very prop- 
erly be studied by a special committee made up of some 
of the foremost engineers and manufacturers of the 
country. The army is preparing to ask for a huge sum 
of money to be spent for ammunition and ordnance for 
its branch of the service. These two facts, placed side 
by side, naturally lead to the question, What will be 
done to standardize the design and methods of manu- 
facture of the army munitions before the huge contracts 
ure placed ? The query is justified even without any 
knowledge of the degree to which standardization of de- 
sign has been carried by the present Ordnance Bureau 
of the War Department. 

For a number of years it has been the policy of Con- 
vress to frown upon the purchase of munitions of war 
from private plants. The law-making body has insisted 
that so far as possible war material made for the Govern- 
ment should be produced in Government shops. The result 
is that very little experience in producing United States 
munitions is in the possession of American machinery 
manufacturers. To be sure, the last year has brought 
about a certain change in the situation, in that experi- 
ence has been gained in making shells and guns for 
the Allies. But these differ in many details from the 
requirements of the United States. Of course, many of 
the manufacturing devices and methods now being used 
can be adapted with a little modification to American 
munitions. And this fact brings before us one of the 
most important reasons for our question: Should not 
some board or committee, either composed of officers of 
the Ordnance Bureau or a mixed board of such officers 
and civilian members, be empowered and instructed to 
make at once a careful study of the design and manu- 
facture of American munitions, before the proposed huge 
contracts are let ? 

The purpose should be to design for manufacture as 
well as for function, to set reasonable limits and _ tol- 
erances, to determine upon suitable materials, and final- 


ly, to give the greatest quantity and highest quality of 
ammunition and guns for the money spent. 

It is needless to point out that American manufac- 
turérs would gladly welcome such a study, for many of 
them have learned by bitter experience of the tyranny of 
munition specifications, the absurdity of tolerances and 
limits and the difficulty of substituting an obtainable, 
suitable material for one called for but unobtainable 
under abnormal market conditions. 


Suggestions from Employees 


A friend of the American Machinist has taken us to 
task for our skeptical attitude toward the suggestion 
box. He says that there is no reason why a method of 
obtaining suggestions from employees should not work 
successfully year after year in any machine shop. When 
it was pointed out to him that there appeared to be no 
shop whose experience justified his statement, his reply 
was: “No shop has ever yet worked the system in a 
strictly fair manner.” 

The experience of a number of shops where the system 
has been tried, worked for a while and then abandoned 
seems to justify the familiar statement that when you 
ask for suggestions you are tapping a reservoir of ideas. 
After this stored supply has been drained, of necessity 
your suggestion system must fall to the ground. While 
this seems to outline truly the usual experience, it is 
possible that the statement quoted might be true if the 
system were handled differently. Four of the things 
that operate to make the suggestion box for employees 
a failure are inadequate reward for ideas offered, de- 
ferred reward for ideas accepted, antagonism of foremen 
and the subsequent adoption, without credit to the orig- 
inal proposer, of suggestions at one time rejected, 

Any one of these practices seems sufficient to kill al- 
most any system. Under the stimulus of something new, 
any one or all may be overcome for a time, particularly) 
when men are simply putting into the suggestion box 
ideas that they have accumulated over a number of years. 
If a man has thought out some improvement in his work, 
either by accident or through planning for his own amuse- 
ment, it is easy to send this in and perhaps get a reward 
of a few dollars. But after a while his store of ideas 
becomes exhausted. Then it means real work, hard think- 
ing and careful planning to scheme out other suggestions 
that are of value. No man will put forth this effort un- 
less the reward is adequate. Why spend twenty hours of 
time scheming, thinking and sketching with only the 
possibility of a $5 reward after three, four, five or six 
months’ waiting ? 

The deferred reward is not sufficient to encourage a 
man to refill his own reservoir of ideas after it has been 
emptied. He will merely pass along suggestions that 
happen to come to him, and these are apt to be few 


and far between. 
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The Amertcan Machinist's skepticism in regard to 
this matter is based on the observed history of a number 
of carefully started attempts. It is possible that with 
different management better results might have been ob- 
tained, and that a suggestion system can run on year 
after year, bringing out valuable ideas from the em- 
ployees, putting money into their pockets and adding 
devices and methods that the shop can use to good ad- 
vantage. This latter view is surely pleasanter than the 
more skeptical one. 

We are willing to accept it as a possibility, with the 
hope that some day somebody will make it a reality. Un- 
til that time comes we must recognize the fact that many 
suggestion systems have proved a failure after a few 
months or years of running. 


Specifications for Utilizing All 
Available Materials 


Necessity is not only the mother of inventions, but also 
the modifier of specifications. This does not mean that 
the quality of the product is necessarily lowered in any 
way. There are many examples of this modification to 
be found in the war orders now being filled in this coun- 
try, and they teach a lesson which should be equally 
valuable in times of peace. 

The early specifications for shells called for a blank 
or protecting cap of brass to screw into the nose and re- 
main there until the shell reached the field and was ready 
to have the detonator or time fuse screwed in place. The 
brass plugs that were removed were in most cases pre- 
far as the user was concerned. The 


sumably lost, so 
In some 


amount of brass involved became a serious item. 
cases zine was specified, which again necessitated the use 
of immense quantities of a fairly high-priced metal. Later 
it was found that it was not well suited for the purpose 
and has been abandoned in favor of wooden plugs. These 
are being made of beech, birch and maple, either dipped 
in paraffin or impregnated with it, and seem to answer 
every purpose at a small fraction of the cost of brass. 
The making of these plugs has also the advantage of util- 
izing another class of factory, leaving the brass-working 
shops free to make fuses and similar material. 

Another, somewhat similar, case is that of the British 
The first orders specified brass of 
This requirement 


detonating-fuse head. 
a rather high grade for bodies and caps. 
has now been changed so that commercial machine-steel 
bars can be used, and the cost has been reduced consider- 
erably. Incidentally, it prevents the delay which was ex- 
perienced in getting material when brass was demanded. 
Similarly, sheet brass was originally specified for the fuse 
covers, the test being to crvsh it flat and straighten with- 
out a break. Now lead, with a coating of tin, is permitted 
in some instances, 

The foregoing all goes to show that many specifications 
are more rigid than necessity requires and that alternate 
material could be stipulated in many cases to mutual ad- 
vantage. Does this not indicate that it would be well 
worth while to study such cases carefully before the de- 
mand arises, rather than to wait until necessity compels 
a change, with its inevitable delay? 

As a matter ot preparedness it would certainly seem ad- 
visable to go over such munitions as need to be made in 
large quantities and draw up rational specifications for 
different materials to be used in the various parts. 
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A Lost Initiative, but Still 
Open Opportunity 

When will the American Commission of Machine: 
Builders sail for France? Industrial Europe—parti: 
larly Belgium and eastern France—will need enormo 
quantities of American labor-saving machinery even | 
fore the rehabilitation period. The initiative of findi) 
out Just what the United States might supply has alrea 
passed out of the hands of Americans. A French tra: 
commission has been in this country for several wee 
for the purpose of visiting all the large machinery-buil 
ing centers, studying American machines and methods 
and determining the types and kinds that can best be i 
troduced into France to change over the industry of that 
country from handicraft to labor-saving-machine pro- 
duction. Textile and agricultural machinery are recei 
ing special attention. Machine tools are being considered 
in a lesser degree, but wherever manufacturing machinery 
goes, machine tools must follow. 

Although the French have taken the initiative in pre- 
paring to reconstruct their industries with American 
machinery, the opportunity of continuing this work and 
knitting together French manufacturers and American 
machinery builders still exists. If the present business 
stress were a little less, one would have expected such 
a venture to originate with the sellers instead of the 
prospective purchasers. And when the present conditions 
have passed away, the sellers will be compelled to go to 
the buyers. Is it not good business to anticipate that 
time? Is it too early to begin to plan for an American 
Commission of Machinery Builders to go to Europe with 
the purpose of furthering the relations between tlic 
labor-saving machinery users of that great industrial sec- 
tion and the experienced builders of this machinery in 
the United States? Such a commission might be of 
great service by pointing out methods of manufacture 
that have proved successful here, as well as by showing 
types of machines that we have found well adapted to 
our needs. It is more than likely that such a body would 
also pick up suggestions that would prove of value in 
our own industries. It is hardly likely that even t! 
greater part of manufacturing skill in the use of m 
chinery rests with us, although we often fondly and w 
wisely think that this is so. 

- 


SlacKening of Foreign Machine 
Tool Orders 


The expected crest of the flood of machine-tool ord 
from Europe seems to have been reached if it has not : 
ready been overpassed. A dropping off in the number 
inquiries has been noticed for some two weeks, and advi 
have reached the American Machinist to the effect 1 
the British Government has warned importers that 
certain respects the requirements for war purposes 
now well satisfied. This information is coincident 
point of time with the statement that Great Britai 
munition supply is now at a satisfactory volume. Natu 
ly when that condition comes, the further buying of » 
chine tools will be for replacement only. 

It is possible that the time has come for Ameri 
machine-tool builders to give more attention to the So 
American and Far Eastern markets than they have b 
able to give during the last sixteen months. 
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Heavy-Shell Turning and 
Boring Machines 
Both of these machines are examples of single-purpose 
products brought out by the demand for war material. 
The machine shown in Fig. 1 is for turning shells from 
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Shop Equipment News 
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tool holder uses 114-in. square tools. A forming attach- 
ment for nosing and similar purposes is also furnished. 
The tailstock is of the same diameter as the spindle and 
has a quick-travel rack-and-pinion feed, with an auxil- 
iary wormwheel. The tailstock, headstock and bed are 
cast in one piece. The machine weighs about 18,000 Ib, 





a 





FIG. 1. HEAVY 


'.5 to 12 in., and was designed with this work in view. 
The drive is by a 12-in. belt on a 16-in. pulley, through 


double back gears with a 16 to 1 gear reduction. Gears 
are three pitch, of steel, with 314- and 5-in. face. The 


carriage is 40 in. long with a travel of 39 in. on the ways. 





SHELL-TURNING 





MACHINE 


The boring machine is somewhat similar in design, ex- 
cept for the carriage. This is 67 in. long, with a travel of 
t4in. Both hand and power feed are prov ided. The hand 
feed may be used either to accelerate or retard the power 


feed. Both the spindle and boring bar are 542 in. in 
| 16 








FIG. 2. 


The feeds are optional, ranging from 0.026 to 0.20 in., 
0.031 being usual for finishing and 0.059 for roughing. 
he carriage has quick-return and automatic stops. 

Tl . e . lle - K15 . . lis . . h; . P lai _ 

ie spindle is 542 in. in diameter, has a plain nose, 
attachment faceplate and No. 7 Morse taper center. The 








HEAVY BORING MACHINE FOR SHELLS FROM 4.5 





TO 12 IN 


Thrust bearings are provided on both spindle 
The carriage feed ranges from 0.006 to 


diameter. 
and lead screw. 
0.20 in. per revolution of the spindle. 

These machines are built by the Amalgamated Ma- 
chinery Corporation, Chicago, Ill. 
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A Tool-Forging Hammer 


The small post hammer illustrated has been brought 
out by the Q MS Co., Chicago, Lll., for forging tools 
in the machine shop. The 
high price of tool steel makes 
it an object to draw out and 
forge small pieces which for- 
merly went to the scrap pile. 

A new valve movement in- 
sures perfect control and al- 
lows the blacksmith to han- 
dle the without a 
helper, using either steam or 
compressed air. Any kind 
desired may be 
secured by varying the pres- 
sure on the treadle, the 
change from light to heavy 
made instantly and 
smoothly. White primarily 
li¢ht 
work this hammer can be ap- 
plied to other classes of duty. 
It will be observed that this 
hammer is of the post type 
It can be operated by steam 
or compressed air. The varia- 
tion in the intensity of the 
blow corresponds to the dige 
tance through the 
treadle is moved. This con- 
trol adapts the machine for varied we 
time convenient in operation. 





hammer 


of a blow 
being 


intended for forging 














whicl LiGHT FORGING POST 
nich HAMMER 


and is at the same 


Oile-Grooving Attachment 


The device shown was made by the Clevelsnd Machine 
Tool Works. Cleveland, Ohio, for use or: 1is horizonta!} 


boring machines. It will cut eitner interne} ar external 














ATTACHMENT 


SYMMETRICAL OIL-GROOVING 
oil grooves. The device is bolted to the regular work 
table and is easily removed when not in use. 

A large spur gear is carried just back of the chuck 
and meshes with a pinion, and through it is connected to 


the crank disk by bevel gears. A block on the crank disk 


is adjustable by means of a screw to give various lengths 
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of stroke. A small cross-slide carries the tool post and 
provides adjustment of the cutting tool to or from the 
work. The feature of the mechanism is the evenness and 
truth of the curves generated. The ordinary pitman-oper- 
ated device gives a curve more or less pointed at the turns, 
but this produces beautifully rounded figures. With the 
gear ratio 1 to 1 a loop with well-rounded ends is pro- 
duced. <A ratio of 1 to 2 gives a horizontal figure 8 with 
round, even curves. At 1 to 4 a double figure 8 is produced 
similar in outline to the single figure. 

The size of the device makes it possible to groove prac- 
tically anything in the way of a bushing or shaft that is 
made in the ordinary shop. 

iS 
liydro-Pneumatic Press 

The hydro-pneumatic press shown was designed for 
carrying on the physical tests of 105-, 120- and 149,1- 
mm. French high-explosive shells. The test calls for an 
internal pressure of 10,000 Ib. per sq.in. in the 105- and 
149.1-mm. shells, and 16,000 Ib. in the 120 mm. 

In operation the shell is first filled with water anc 
placed on the lower platen of the press against adjust- 


able stops. The ram of the press is then forced down 

















HYDRO-PNEUMATIC PRESS 


on the nose of the shell. The ram has a specially de 
signed nose to remove all air from the shell as it descend= 
This ram carries a copper gasket, which seals the shel 
so that, after clamping, the intensifying cylinder is pu' 
in action, causing pressure to increase to the desired poin' 
inside the shell. 

The press is designed to be operated by air. In filling 
the shell, water is admitted to the intensifier cylinde 
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at the same time as to the shell, so that the intensifier 
is full of water before the pressure is applied. The in- 
tensifier-cylinder air pressure is controlled by an air 
governor, so that any difference in the air pressure can 
be automatically regulated so as not to exceed the deter- 
mined pressure. The clamping press is equipped with 
an air pullback to give quick return to the ram. 

This press is built in different sizes and to give dif- 
ferent pressures, according to the size of the shell. It 
is a recent product of the Metalwood Manufacturing Co., 
Detroit, Mich. 


= 


Heavy Vertical Drilling Machine 


In designing the drilling machine illustrated the main 
object was the attainment of rigidity of construction with 
simplicity in operation. 

From the two views shown both the design and the 
construction will The machine is driven di- 
rectly from the lineshaft through a 20x6-in. clutch pulley. 
Six change gears provide as many spindle speeds, ranging 
from 60 to 360 r.p.m. The feeds range from 0.10 to 0.06 


be clear. 




















MACHINE 


HEAVY-DUTY VERTICAL DRILLING 
n. per revolution of spindle. The drive gears throughout 
are 6-pitch, 114-in. face. 

The principal dimensions follow: Distance from face 
column to center of spindle, 12 in.; maximum dis- 
‘lance from spindle to table, 28 in.; length of power 
eed, 14 in.; diameter of spindle in sleeve, 23% in.; di- 
meter of spindle above sleeve, 214 in.; diameter of sleeve, 
| in.; diameter of base of spindle, 37% in.; diameter of 
vertical-drive shaft, 214 in.; size of table-working surface, 
8x24 in.; width of steel rack on spindle sleeve, 134 in.; 
(diameter of spindle-driving gear, 12 in.; vertical adjust- 
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ment of table, 16 in.; six feed changes—0.010, 0.015, 
0.020, 0.030, 0.030, 0.060; approximate net weight, 3,600 
lb. 

The machine is the latest addition to the line made by 
the Rockford Machine Tool Go... Rockford, Ill. 


Disk Grinder for Shell Work 


The adaptation of the Besly grinder for shell work 
is shown in Figs. 1 and 2, the first for grinding the 
ends of the shell and the second for finishing the gas 
plates or plugs which go in the base of high-explosive 
shells. The shells shown are cut from the bar and have 
a stub end \% in. diameter by 3% in. long. 
finished flat 


These stuhs 


are removed and the shell and smooth at 


The shells are 


the rate of 100 per hour per operator. 























FIG. 1. GRINDING THE ENDS OF SHELLS 



















dropped into a circular recess in a special holder, backed 
up by an angle plate, so that no clamping is required 
on 3-in. shells. 
by a 7-in. belt running 4,000 ft. per min. 
are also provided for 4.5 shells. 












PLUGS 


FIG. 2. GRINDING INNER FACE OF GAS 


Ample power is provided this machine 
These grinders 





1006 AMERICAN 


Fig. 2 is the grinder equipped with rotary chucks 
for accurately finishing the inner face of the gas plugs 
shown. The action of the grinding wheel rotates the 
work while grinding and secures surfaces which are sat- 
isfactorily accurate both as to flatness and squareness 
with the thread. These gas plugs are ground at the rate 
of 60 to 80 per hour for each operator. 

The projections on these plugs are usually twisted off, 
although both sawing and grinding have been resorted 
to. This leaves nearly ;'¢ in. of stock to be removed to 
bring the plate flush with the shell. The grinder re- 
moves this at from 15 to 40 shells per hour, depending 
on the stock to be removed. These grinders are made 
by Charles H. Besly & Co., Chicago, Il. 


. 
+, 


Die-Filing Machine 

The die-filing machine shown has universal adjust- 
ment. The table has a gage 20 in. in length, which is 
provided with thumbscrews at each end to force the work 
against the file. 

The machine takes files from 12 in. rough to needle 
The file releases from the work on the upward 

which is adjustable from 0 to 7 in. The stroke 


fine. 
stroke, 





\ 














DIE-FILING MACHINE 


is regulated by the handwheel shown. The table is 17x18 
in., supported on a yoke with a tilt of 7 deg. in four 
directions. A swinging arm holds the work in the table, 
while the blowpipe removes the filings. The lower arm 
has means for aligning the cutting edge of the file with 
the work. 

It will be observed that the machine is arranged for 
either motor or belt drive. In the latter case 12-in. 
tight and loose pulleys, with a 4-step cone, are arranged. 

The height of the table is 39 in. The machine weighs 
375 lb. and occupies a floor space of 22x36 in. It is 
a recent product of W. D. Rearwin, 341 Mill Ave., Grand 
Rapids, Mich. 
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Shell-MarKing Machine 


The illustration shows a special machine for mark- 
ing the base of shells up to 6 in. in diameter and 
211% in. in length. It is made in two sizes—one for 
marking on the base of 
shells up to 12 in. ir 
length, the other for 
shells from 12 to 21% in. 
in length. The _ princi- 
ple of the machine is th: 
same as that on which 
the maker—the Noble & 
Westbrook Manufactur 
ing Co., Hartford, Conn. 





—builds its standard 
Dwight Slate marking 
machine. The roll die 


passes over the base of 
the shell and the foot lev- 
er raises the table to any 
desired depth of the die. 
thereby giving an accur- 
ate impression. The 
smaller machine has a 
hand lever, by one pull of 
which the die revolves and completes the mark; whereas 
the larger machine, in order to get the desired pressure 
on the larger shells, has gears interposed to increase the 
power, without increasing the strain on the operator. 


x 


Combination Electric Drill 
and Screwdriver 














SHELL-MARKING MACHINE 


The tool shown was primarily designed for driving wood 
screws, two spindles running in opposite directions be- 
ing provided. One spindle carries a drill and the other a 
bit. 


screwdriver The spindles remain stationary unti! 





7 














COMBINATION ELECTRIC DRILL AND SCREWDRIVER 


pressure of the tools upon the work causes a clutch | 
engage. 

The preéminent feature of this machine is that it is im 
possible to burn it out by an overload, as a mechanical! 
operated automatic device disengages a switch when tl 
load reaches the limit of the motor. The switch is posi 
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tive in action and does not depend on any magnetic de- 
vice. In addition to its application for driving wood 
screws, the tool may be fitted with suitable sockets for use 
in tightening nuts on wood. It may also be swung around 
by hand while in use, thus augmenting the power of the 
motor with that of the hand. Ball bearings are used 
throughout. 

The maximum capacity of the tool is for driving 4- 
in. No. 16 screws in pine without first drilling a hole. 
The available speeds are 125, 250, 375 and 500 r.p.m. 
The motor is universal and may be used on the regular 
direct- or alternating-current light circuits. It weighs 
about 5 Ib. and is made by the Automatic Electrical Tool 
Co., Western Ave. and Bank St., Cincinnati, Ohio. 


<a 


Duplex HacKsaw Machine 


In the duplex high-speed hacksaw machine shown one 
saw cuts on the down stroke and the other on the up 
stroke, making the sawing continuous. 

Both saws feed alternately into the stock, releasing 
on the return stroke. The body of the casting is hol- 
low and partly filled with a coolant. The saw frames 
are heavy seamless tubing provided on the lower ends 
with ball-check valves, which work up and down in the 

















DUPLEX HIGH-SPEED HACKSAW MACHINE 


coolant and force it up through the tubes and onto 
the blades. 

The machine has a positive clutch drive, automatic 
stop, adjustable tension feed and stock gage. The vise 
screw has right and left threads, which move both jaws, 
keeping the work central. The vise also has a hold-down 
attachment for handling short pieces. The saw frames 
are operated by the regular crank, crosshead and guide, 
which, being located in the column, work in the coolant. 

The machine accommodates standard hacksaw blades 
and operates at 135 r.p.m. It is made in two sizes by 
the Clarence E. Van Auken Co., 216 North Clinton St., 
Chicago, IIl. 
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Compact Sawing, Filing and 
Lapping Machine 


The application of the type of machine shown in die- 
making, instrument and experimental work will be ap- 
parent. It is equally effective on straight and irregu- 
larly shaped work. 

The overarm supports the file at the upper end and 
insures a definite amount of clearance without “belly.” 
The overarm, which does not reciprocate, makes possible 
the sawing feature. The saw is clamped in the lower 
ram by a special collet and the upper end is held and 
guided by a similar collet in a slide which reciprocates 
in the overarm; a coil spring acting on this slide gives 
an initial tension to the saw when so held. The saw 
is quickly released from the slide and the overarm swung 
aside to remove or replace the work when operating from 
a hole in the center of a piece of work. 

Special reinforced oilstones have been devised for use 
in this machine and are held in collets and guided from 
above, the same as the saws. 

When used as a filing machine, the overarm may be 
employed as an upper guide for the file for accurate 
work, or with slender files, or it may be swung aside or 
removed entirely for rougher work or when heavy files 





B 














COMPACT MOTOR-DRIVEN SAWING, FILING AND 


LAPPING MACHINE 


are used, the large lower ram making the support for the 
file particularly stiff. 

The motor control, it will be observed, is convenient) 
arranged and the entire machine built upon a compact 
design. 

The collets supplied with the machine will be found 
suitable for almost any form of file likely to be used, 
but by grinding the ends, any file may be fitted to one 
of the collets. The table is 9 in. square and tilts through 
10 deg. either side of the horizontal. A scale indicates 
the degree of inclination. This machine is a recent prod- 
uct of the Oliver Instrument Co., Detroit, Mich. 
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Double Back-Geared Lathes 


The lathe shown is made by the Sidney Tool Co., 
Sidney, Ohio, in two sizes—17 and 19 in. The bed is 
made with heavy double-wall cross-girts, spaced 2 ft. 
apart. The ways are specially chilled, which gives a 
harder metal on the V’s of the bed than on the bearings 
of the carriage. Consequently, the wear will be largely 
confined to the carriage, where it will not imperil the 
The carriage V is 


accuracy or alignment of the tool. 
than usual. The 


21% in. wide, making a larger bearing 
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in.; 19-in. size, 4 in.; first back gear ratio, 3.55 to 1: 
second back gear ratio, 10 to 1; countershaft friction 
pulley, 414x14 in.; countershaft speed reverse, 240 r.p.m. ; 
countershaft speed, 190; number of threads and feed 
changes, 32; range of threads, 3 to 46; range of feed. 
0.217 to 0.352; spindle speed, 13 to 360; steadyrest take- 
in 61% in.; size of tool, 34x11% in.; angular travel o| 
compound rest, 434 in.; approximate weight, 17-in. 
lathe, 3,100 Ib.; 19-in. size, 3,300 lb.; weight per extra 
185 lb. respectively. Regular equipment 


foot, 175 and 





carriage bridge, because of the special 
construction of the top of the bed, is 
very wide and of unusual depth. All 
fitted to taper 
The racks are of high- | 


carriages are receive 
attachments. 
carbon steel and are doweled and bolted 
to the bed. Both the compound rest 
and the have full-length 
tapered gibs, with end-screw adjust- 
These gibs are placed on the 


cross-slides 


ments, 
negative side, where they will not re- 
ceive the thrust of the tool under 
heavy working conditions. The set- 
over tailstock has a very long spindle, 
which is clamped in place by means 
of a double plug binder that will not 
throw it out of alignment. The head- 
stock is of the closed-type pattern, 
offset 1 in. from the center, making it 








ao > 


> 3 ae ws 
f- ed 


Tet AL eee 








especially adaptable for heavy-duty - 
work. The spindle is made of 50- 

point carbon steel and runs in large phosphor-bronze 
bearings. The front spindle bearing is equipped with a 
sight-feed oil cup; all other bearings are equipped with 
Brown & Sharpe oil plugs. A thrust bearing consisting 
of oil-grooved bronze and hardened and ground steel col- 
lars is provided. The apron is a one-piece casting. All 
the apron gears have bearings at both ends. The feed 
rod is also supported on both ends. The apron is grooved, 
doweled and bolted to the carriage.. The lead screw is 
made of 40-point carbon steel and is 17%-in. in diameter, 
All gears of the quick-change 
Cone 
gears are cut with improved 2214-deg. angle cutters, 
which form a pointed tooth slightly rounded at the top, 
making an exceedingly satisfactory form to use for tum- 


with a two-pitch screw. 
mechanism are made from high-carbon bar steel. 


bler gear mechanism, as it permits instant engagement 
of the without The quick-change 
gear mechanism forms a complete unit in itself and is 


gears interference. 
mounted on the head end of the lathe by means of tongue 
and groove, which insures accurate alignment. It pro- 
vides a wide range of threads and feeds, all of which 
are listed on a direct-reading index plate above the tum- 
The principal dimensions of the machine are 
19- 


bler lever. 
as follows: Swing over shears, 17-in. lathe, 19 in.; 
in. lathe, 21 in.; 
in.; 19-in. size, 1314 in.; distance between centers, both 
sizes with 8-ft. bed, 48 in.; tailstock-spindle travel, 8 in.; 
centers bored for No. 


swing over carriage, 17-in. size, 1114 


tailstock-spindle diameter, 2% in.; 
t Morse tapers; front spindle bearing, 314x51% in. ; rear- 
spindle bearing, 2144x444 in.; hole through spindle, 1,5 
in.; diameter of thread on spindle nose, 3 in.; number 
of threads on spindle nose, 5 U. S. Standard; cone pulley 


10 and 8 in.; belt width, 17-in. lathe, 314 


diameters, 12, 


JUBLE BACK-GEARED QUICK-CHANGE LATHE 


consists of compound rest, two-speed friction-pulley 
countershaft, necessary wrenches, large and small face- 
plates, centers and steadyrest. 


* 


> 
ae 


Wood Pattern-Shop Miller 


The machine shown was designed after several years’ 
experience in building larger machines of a similar type. 
For general pattern-shop work the saving is enormous 
compared to ordinary methods. Practically anything 
within the size limits of the machine may be done on it 
with the tools that are sent regularly as part of thi 
equipment. By the use of a dividing head, such as used 
on a regular miller, gear patterns and the like may easil) 

Fig. 2 gives a good idea of the core-hoy 
work done on this machine. With proper cutters and 
slower spindle speed, the machine will also perform goo: 
work on soft white-metal patterns. 

The table is 20x20 in. and is divided into 1-in. squar 
by etched lines and tapped at convenient locations f 
3-in. removal)! 


be made. 


attaching general-purpose clamps. <A 
centering disk permits boring below the line of the tab 
without injury to the tools. For circular work, whe 
the work revolves, two centering plugs, Y% and 1 in. | 
diameter, are furnished. The table swivels on ball bea 
ings full 360 deg., and at the 90-deg. points a posit! 
lock is provided. The table tilts to 45 deg. in eith« 
direction, and cross-feed is operated by means of a screw 
and-ball crank. The travel is 12 in. FI 
circular work a positive centering device locates the cente 
directly over the ball-bearing swivel center. The spindl 
are made of high-carbon stock accurately ground. Tl. 
in diameter in the sleeve, with a 3-in. hea 


cross-feed 


are 1% in. 
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for receiving cutters. Both the vertical and the hori- 
zontal spindles are hollow and permit the use of draw 
rods to safely hold fiy cutters in place. The ends are 
bored for No. 4 Morse taper shank tools. The vertical 
spindle has a travel of 10 in. and the horizontal spindle 
a travel of 11% in. Both spindles are controlled by 
handwheels and spiral gearing acting on double-square- 
thread screws of large diameter. Both handwheels have 
micrometer adjustment. Each spindle-control screw is 
provided with a knurled brass stop nut, which may be set 
to secure cutting to even depth on duplicate work. The 
distance from center of vertical spindle to face of column 
is 18 in., and when in its highest position it is 24 in. 
from the top of the table. The center line of the hori- 
zontal spindle is 14 in. the table at the lowest 
Both spindles run on ball bearings, permitting 


above 
position. 

















FIG. 1. WOOD-MILLING MACHINE 


a speed of 5,000 r.p.m. The regular speeds of each 
spindle are 1,250, 2,000, 3,000 and 43,000 r.p.m. The 
iller pulleys are 10 in. in diameter, with a 4-in. face, 


and are provided with ball bearings. The countershaft 
bearings are of genuine babbitt, as the slower speeds 
render ball bearings needless. The loose pulley is bushed 
with die-cast white bronze. The knee construction is of 
the box type, closed on top to prevent chips interfering 
with the raising mechanism. Horizontal planed ways 
permit a table travel of 17 in. from the column. A large 
liand-wheel gives a rapid traverse. The knee is additionally 
supported by a telescoping screw. An extra-large hand 
wheel raises or lowers the knee a vertical distance of 21 
in. A zero line on the horizontal ways gives quick location 
of the table in line with the spindle. The capacity of 
the machine is limited only by the size of the cutters that 
may be safely used. Core box cutters up to 3 in. in 
diameter are a regular part of the equipment, and a 
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core box 30 in. long may be cut at a single setting. 
Using the vertical spindle, circular work up to 19 in, in 
diameter may be turned by means of the revolving table. 
By centering the work on the table center plugs, work 
up to 28 in. in diameter may be turned. By using the 
horizontal spindle and revolving the table, work up to 
{8 in. in diameter may turned. By employing a 
superimposed table the range is much greater. With a 
special dividing head, spur and bevel gears are accurately 
cut—spur gears up to 24 in. in diameter, with 4-in. face. 
Tight and loose pulleys 10 in. in diameter by 5 
and four-step cone driving pulleys are an integral part 


be 


In. face 
of the machine and are supported solidly from the bed- 
plate. They are intended for a speed of 500 r.p.m. The 
horsepower should be from 3 to 5, the latter being used 
when large work is contemplated. Three 
driving may be employed—direct from the lineshaft, with 


methods of 
tight and loose pulleys; with base extended for constant- 
speed alternating- or direct-current or with a 
variable-speed direct-current motor, as shown. The latter 
method allows all speed changes from the slowest to the 
fastest. The regular bedplate is 28x60 in. The height 
of the machine over all is 7 ft. and the weight is from 
2,200 to 2,500 Ib., according to the way it is equipped. 
100 Ib. should added. The 


motor 


For foreign shipment be 

















WORK DONE ON WOOD- 


MACHINE 


SAMPLES OF 
MILLING 


FIG. 2. 


regular equipment consists of countershaft, bedplate, uni- 
versal sliding table, horizontal and vertical spindles and 
about 50 tools or sets of tools, some of the sets including 
12 or more separate tools. The machine is known as the 
Oliver Wood Milling Machine No. 75, A, B, or C, accord- 
ing to equipment. It is made by the Oliver Machinery 
Co., Grand Rapids, Mich. 


Negligence in Export Inquiries—The following testimony, 
furnished by the Spanish journal, “El Comercio,” although 
hard to believe, adds to the already long list of “dont’s” for 
manufacturers seeking foreign trade: “In one day 
21 letters for translation from 
company. Most of them were a 
the 21 letters were not only 
but probable, orders.” The pertinent question is then asked: 
“Why advertise and thereby valuable inquiries and 
replies from foreign buyers if the same common horse-sense 
which is employed in getting business in the United States is 
not used with prospective Imagine the 
effect of such inexcusable delay in answering business letters 


American 
‘El Comercio’ 
Ohio pump and engine 
old. Nineteen out of 


an 
yea 


received 
possible, 


secure 


buyers abroad?” 


upon our highly sensitive and punctiliously formal Latin- 
American neighbors. Fancy the absurdity of advertising for 
business and then paying no attention to responses to the 


advertising until the inquirer has forgotten all about it, or— 


and this is most probable—has grown so incensed at the 
delay that he will have nothing whatever to do with the 
advertiser. The prompt answering of business letters is 


not only proper and courteous, but it is exceedingly good 


business policy. 
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Prices-- 


RTT 


PIG IRON—Quotations follows at the 


points and dates indicated: 


were current as 








Nov. 26, Oct. 28, Nov. 26, 
1915 1915 1914 
No. 2 Southern Foundry, Birmingham $13.50 $12.50 $10.00 
No. 2X Northern Foundry, New York. 17.75 16.25 14.25 
No. 2 Northern Foundry, Chicago.... 17.50 15.25 13.00 
Bessemer, Pittsburgh.... . . 17.95 16.95 14.55 
Basic, Pittsburgh........ , 16.95 | 15.95 13.45 
METALS—Below are the present quotations with a com- 
parison of a month and year ago: 
MISCELLANEOUS METALS—NEW YORK 
Nov. 26, | Oct. 28, | Nov. 26, 
1915 | 1915 | 1914 
————Cents per pound——————~ 
Copper, electroly tic (carlond lots). 20.00 18.00 12.25 
ca Sc tah ac os arts Nasies “us Sh cd hg attra wire ar lo hale ae *40 .50 33.75 | 32.50 
Oo Re eT ae ene 5.25 4.75 3.90 
NS OR et ee eee ee 18.50 14.00 5.25 
Copper sheets, base. . wawek 25.00 23.00 17.00 
Copper + sg (carload lots)... ee 28 .25 28 .00 12.75 
rere 27 .25 26.25 12.00 
PM MU ccccouseccacedgaes 32.00 31.00 15.00 
NS ere 27 .25 26.25 12.25 
Solder 4 and 4 (case lots)............ 23.50 21.25 | 19.50 
*This quotation is nominal 
MONEL METAL—The following prices hold: 
Mill Lengths 8 Ft. and Over 
10,000 6,000 2,000 500 =Less than 
Lb. Lb. Lb. Lb. 500 Lb. 
Size, of a Size of a Size of a Size of a Size of a Size 
In. and Over and Over and Over and Over and Over 
Rounds—Square: —Cents per Pound ———~ 
c&— “sense . 381.50 32.00 32.50 33.00 36.00 
oe Speborpeenprtee: 31.25 31.75 32.25 32.75 35.75 
Ol SSR eee 31.00 31.50 32.00 32.50 35.50 
DRE. a ck caalewee wae 31.75 32.25 32.75 33.25 36.25 
Rounds 
B 40 Bhicks<ccccescoscsse 0.90 33.00 BO 26.00 37.00 
Squares 
cineatt one wen en aw 32.50 33.00 33.50 36.00 37.00 
Rounds 
ge eee 32.25 32.75 33.25 35.75 36.75 
Squares 
35 to 3he. ae eer re 32.75 33.25 35.75 36.75 
Rounds—Squsz ires 
| era eee 33.00 33.50 36.00 36.50 37.50 
x. a wales . 386.00 36.50 37.00 34.50 38.50 
ee Se 36.50 37.00 37.50 38.00 39.00 
Flats ; ‘ 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than } in. thick 
Hexagon Bars two cents (2c) per pound over corresponding size of round rods 


For cutting to any specified length not shorter than 1 ft. 
add lec. per Ib. 

The scrap allowance is 18c. per Ib. delivered at works. 

SAL SODA remains unchanged at 1c. per lb. in bbl. lots 
in New York. The price in Philadelphia is 75c. per 100 Ib. 

ROLL SULPHUR in 360-lb. bbl. is selling in New York at 
$2.15 per 100 Ib. 

ZINC SHEETS—In carload lots, f.o.b. mills, 22c. is quoted. 
In New York in casks it is 25c., and broken lots sell at 25% 


and 26c. 


STANDARD PIPE—On ecarload lots f.o.b. Pittsburgh the 


following discounts hold: 





Black Guteatees 
¥% to 2-in. steel, butt welded ............ 78% 63 
2% to 6-in. steel lap welded ..........2e0. 17% goin 
7 to 12-in. steel lap welded ........0+- 75% 58% ° 


At this rate 


r Cents 
Galvan- 


prices are as follows: 


7——Cent s—__, 
Galvan- 





Diam- Diam- 


eter eyes ized eter Black ized 
are 2.5 4.19 fe cg gcaran ane 34.04 55.50 
owe deans Hey 6.30 OMA le alae bee 44.16 72.00 
Rel ee. . sca 5.06 8.39 Re Re eee 98.77 
eS eee 6.05 10.02 Rs oe en a ale 50 $1.03 
aa 8.15 12.55 “eee 86. 25 1.43 
Oe eer 13.45 21.92 ree $1.03 1.70 
axa de ea eg 17.59 28.68 oe ae 1.16 1.92 
RA 25.07 40.87 eee ee 1.27 2.10 

NAILS—Wire nails, f.o.b. Pittsburgh, are selling at $1.90; 
galvanized nails, 1 in. and longer, are selling at $3.65, and 
shorter than 1 in. at $4.15. 


per lb. 


The base price is 27c. 


COPPER BARS— 
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_ CARRIAGE BOLTS—On % by 6 in. and smaller 70% off 
list is allowed; for larger and longer sizes, 60 and 5% off list 
is charged. At this rate the prices per 100 are shown below: 








r Diameter 

Length % Ys % 1s Me 5 34 
I caval lada al catatin ie $0.30 $0.42 $0.57 $0.84 ee 
2 a <sacmaees .33 46 .62 91 Sata oo ; 
SS Saree .36 .49 .67 99 $1.24 $2.19 $3. i5 
¢ | Sane .39 5d 71 1.06 1.34 2.33 3.42 
££ Saar 42 .56 76 1.14 1.54 2.47 3.61 

MACHINE BOLTS—From New York warehouse, on sizes 


from % in. by 4 in. and smaller 70 and 5% off list is discoun- 
ed; for larger and longer sizes 65% is allowed. These quota- 
tions are for bolts having square heads and square nuts. At 








this rate the prices per 100 are shown below: 
ae | 
Length 4 3% 56 % 1 In 
1% ee eee $0.48 $0.68 $1.82 70 $3.68 $5.29 
DM ei eth cine 51 43 1.95 2 Pas 3.92 5.60 
2% EE ea 53 -76 2.09 3.08 4.17 5.92 
3 Be eck Skies ae .55 .82 2.22 3.27 4.41 6.23 
Dee ek \ceucceues .58 .87 2.35 3.47 4.66 6.55 
ANTIMONY—For spot delivery on Chinese and Japanese 


brands, duty paid, the price is 4lc. per Ib. 
ALUMINUM—In small quantities pig aluminum is nominal 


at 56c. per Ib. 


WROUGHT WASHERS—From New York warehouse the 
present quotation is $5 from list price. At this rate the 
following prices hold: 

Diam- Price per Diam- Price per 
eter, In. 100 Lb. eter, In. 100 Lb 
De, suck cedeeedtieaaaeke $9.00 a a 6ks bain dete ee NaS $4.30 
ee ee ee 7.20 i) eee ae 4.20 
St. aes Shale ivan de elarieaniae 6.40 RG, hah cde ar asi alatars stig are aaa 4.10 
D “canamisin hoe Guberatatee 5.50 i.  . * eee 4.00 
1 ER RR Sea ree 4.80 i & Oa 4.20 
eee err 4.40 | eS ae See 4.50 

RIVETS—Steel tank rivets ¥ and smaller sell at 70 and 
10% off list. On copper rivets 40 and 5% off list is asked 
On burs 20% off list is quoted. 

COKE—Below are the prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 

| Nov. 6 | Nov. 13 | a, 20 Nov. 27 
] 1915 | 1915 | 1915 } 1915 
Prompt furnace... |$2.60@2.75|$2.40@2. + 1$2.25 2.15@2.2 


Prompt foundry... | 2.90@3.00| 3.00@3.25| 2.90@3.15| 2.90@3.1 





92@96c, per gal. in 
50%c.; linseed at 64 


lard oil sells at 
mill at 


OILS—Prime winter 
5-bbl. lots; cottonseed crude f.o.b. 


pressed square nuts $4 off list is allowed 


NUTS—On hot 
At this rate, the following prices hold 


and on hexagon $4.50. 


Hot Pressed Square Hot Pressed Hexagon 


Short -—Per 100 Lb.— Short -—Per 100 Lb.- 
Diam. Blank Tapped Diam. Blank Tapped 
a. «sekeae ewan er $11.00 ree — $17.0 
RR tee ees $7.00 a wigc eeu ee 10.6: 
eae 5.00 5.90 , Ses $5.70 5. TI 
, ers 4.00 - Se Sea 4.50 5.1! 
ae are 3,50 3.90 115, 156, 1}%, 2 4.40 5.0 
ly, 15%, 1} 2 3.40 Bat 2 sianchcnet. Se 5.2 
Bab wtwinedewed 3.50 a ae is eneaeek ewe 4.80 6.6 
2% 3.80 4.40 


ares 


“On semifinished nuts 75% off list is allowed. 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 





Nov. 26, | Oct. 28, | Nov. 26, 
19915’ | 1915 {| 1914 
—_—Cents per pound——————- 

_* | Saeerere pekageneas 3.15 2.85 2.60 
Te, Een <. whandccdeenennees 3.05 2.75 2.50 
Nos. 22 and 24 Black............e. _ 3.00 2.70 2.45 
ee ae 2.95 2.65 2.40 
De, Pas. sons ecdesebwnwes oes 2.90 2.55 2.35 
OS] OU” Seer ee ° 2.80 2.45 2.25 
>) rere ere 2.70 2.40 2.20 
i ee N. 65 ccnanewesene 5.00 4.50 3.50 
ee ree ee 4.70 4.20 3.20) 
Ee 4.55 4.05 3.05 








STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YOR! 








Nov. 26, | Oct. 28, | Nov. 26, 
1915 | 1915 1914 
——Cents per pound— 
Steel angles base.............ee00:: 2.40 2.10 1.85 
Steel T’s base. 2.45 2.15 1.90 
Machinery steel (bessemer).. 2.35 2.05 1.85 


The above prices are for angles 3 in. by % in. and lareé 
and tees 3 in. and larger. 
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WELDING MATERIAL (SWEDISH)—Prices are unchanged 
as follows: 


Welding Wire Cast-Iron Welding Rods 


Cents Cents 
per Lb. per Lb. 
33, 34, tor %» sa, fe--- 7.50 by 12 in. long...... 25.00 
No. 8, ss and No. 10.... 8.25 5 wer oe Oe. BOM. 2 ccs 21.00 
| rrr ear 9.00 % by 19 in. long...... 19.00 
I ea nada ke tard te a 10.00 % by 21 in. long...... 19.00 
j, No. 14 and %&....... 11.00 * : i : eos 
Th. 2 Gacnceevwesaesake 13.00 Vanadium Wire in Coils or 
De acs coves ons 15.00 Sticks 
ome bapagts cama eae hase bewie 15.5 
Special Welding Steel Eppes a anapirnaethi 15.00 
DS (sneees sah anwakeek uae I cat ee eee 14.00 
Ri cecc wine some ue nae RRS hei aide aban ieee. 12.00 
fe ceeeesecvceceee osene Ee Be BBE BAPE. co cccccscen 11.00 


The above prices are subject to change according to quan- 
tity and shipment desired. 


BABBITT METAL—Best grades are selling from 55 to 
60c. Y nad lb. Ordinary commercial grades command 25 to 30c. 
per ib. 


COTTON WASTE—White cotton waste at New York 
at 6% to 9%c. per lb. Colored mixed sells at 4% to 8c. 


sells 


PUN TILE 


STIMU 


New and Enlarged Shops 
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SEAMLESS DRAWN TUBING—The base price is 32c. for 


brass and 31.50c. for copper. For immediate stock shipment 
from warehouse, 3c. is added, which gives the following quo- 
tations in cents per lIb.: 





Diam., In. Brass Copper Diam., In Brass Copper 
me OO Bacenvn 35.00 34.50 i, sew ae cede 41.50 40.50 
| ae 36.50 35.50 RSS RS Sees 42.50 41.50 
—Ce Se 37.50 36.50 ea 44.50 43.50 
| Sa 39.50 38.50 S heneaenwes 46.60 45.60 
OLD METALS—tThe following are the dealers’ purchasing 
prices in New York: 
Cents Cents 
Copper per Lb. Brass per Lb. 
Heavy and crucible..... ee ee on .  avceeceuwese’ 11.50 
Heavy and wire........ i) Pe tone) dau awaeeed ay © 9.50 
Light and bottoms...... 14.00 No.1 yellow rod turnings 12.00 
Lead No. 1 red turnings...... 11.00 
ON a ee re 4.50 
EE: sah oeca Oh aera & i en cCsrncdanebawinda die 12.00 


SWEDISH (NORWAY) IRON—This material sells at $4 per 


100 lb. f.0.b. New York. 


COLD DRAWN STEEL SHAFTING—To consumers requir- 
ing fair-sized lots the price is unchanged at 35% off list. 








If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, 


and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


The American Tool and Machine Co., Boston, 
gouserwen a garage at 1399 Hyde Park Ave., 
Mass. 

L. Brathwaite, Washburn Ave., North Cambridge, Mass., 
Boston post office, will build a one-story, 61x36x55-ft. garage. 
Estimated cost, $30,000. 

We have been advised that the Smith Foundry Co. is con- 
structing a one-story 30x50-ft. addition to its plant at Salem, 
Mass. Noted Nov. 25. 

‘The S. J. Cardner Co., 22 Taylor St., Springfield, Mass., is 
building a garage. Estimated cost, $12,000. 

The contract has been awarded for the construction of a 
one-story, 50x120-ft. machine shop at Westfield, Mass., for the 
H. B. Smith Machine Co, 

The contract has been awarded for the construction of a 
garage at West Lynn, Mass., for Joseph Soucy, Lynn. 

C. & M. Contu, Railroad Ave., Central Falls, R. I., will con- 
struct a one-story, 49x100-ft. brick garage. 


will 
Park, 


Mass., 
Hyde 


Fire, Nov. 16, damaged the garage of Foster Smith, 
Mathewson St., Providence, R. Loss, $28,000. 


The contract has been awarded for the construction of a 
garage at Hartford, Conn., for Isaac Bragaw, 343 Windsor 
Ave. Estimated cost, $25,000. Noted Sept. 23. 

_J. M. Craig has awarded the contract for the construction 
of a two-story, 41x50-ft. brass foundry at Hartford, Conn. 


The contract has been awarded for the construction of a 
garage at New Britain, Conn., for Eugene and John F. 
Schmidt. Estimated cost, $10,000. 

We have been advised that the American Buckle Co., West 
Haven, Conn., is in the market for eight automatic wire- 
forming machines and four presses, special design. 
Noted Nov. 18. 


_ The Blakeslee Forging Co. will construct 
its plant at Plantsville, Conn. 


Plans are being prepared for the construction of a 
Story garage at Springdale, Conn., for W. H. Ried. 


The American Cupro Nickel Co. has awarded the contract 
for the construction of 130x180-ft. rolling mill and a 45x125- 
ft. casting shop at Stamford, Conn. Noted Nov. 25. 


Richards & Co., manufacturer of tools, has awarded the 
contract for the construction of a 93x186-ft. addition to its 
plant at Stamford, Conn. 


Watson & Doolittle will construct a one-story, 60x140-ft. 
brick and stone garage at Elm St. and St. John Pl. Stam- 
ford, Conn. 

_ Plans are being prepared for the construction of an ad- 
dition to the plant of the Yale & Towne Co., manufacturer of 
jocks and tools, Stamford, Conn. 


power 


an addition to 


two- 


MIDDLE ATLANTIC STATES 


The contract has been awarded for a plant for the Morrow 
Mfg. Co., Elmira, N. Y., manufacturer of auto parts. Esti- 
mated cost, $100,000. Noted Nov. 25. 


The contract has been awarded for the construction of a 
One-story, 120x140-ft. addition to the plant of the General 
allway Signal Co., Lincoln Park, N. Y. Estimated cost, 
80,000. 


Mulliken & Moelier, Arch., 103 Park Ave., New York, N. Y., 


is preparing plans for a six-story garage and service sta- 
tion at 67th St. near West End Ave., New York, N. Y. (Bor- 
ough of Manhattan), for the Hudson Motor Garage of New 
York, Inc., 1842 Broadway. 

Bids will be received until 2 p.m., Dec. 3, by William 
Wirth Mills, Secy., Bd. of Trustees, at New York office of 


Dept. of Agriculture, Room 1224, Woolworth Bldg., for 
age at New York State School of Agriculture. 


Richard Schnibbe, 257 Metropolitan Ave., New York, N. Y. 


gar- 


(Borough of Brooklyn), has awarded the contract for the 
construction of additions and alterations to his garage. Esti- 
mated cost, $14,000. Noted Oct. 21 

Plans are being prepared by J. E. Tonnelier, Arch., 357 
West 119th St., New York, N. Y., for a two-story, 65x130-ft. 
garage for the Smythe, Donegan Co., New York, N. Y. (Bor- 
ough of Brooklyn). Estimated cost, $12,000. 

The contract has been awarded for the construction of a 
six-story addition to the plant of Brown, Lipe, Chapin Co., 
Marcellus, Seneca and West Fayette St., Syracuse, N. Y 
manufacturer of gears. Estimated cost, $100,000. 


Fire, Nov. 16 damaged the factory of the Porter-Cable Ma- 
chine Co., Syracuse, N. Y. 40ss, $2,000. 


The Utica Motor Car Co., Utica, N. Y., has awarded the 
contract for the construction of a concrete garage on Kent 
St. Estimated cost, $20,000. Noted Oct. 14. 


An addition will be built to the plant of the Bayonne Steel 
Ceiling Co., West 26th St., Bayonne, N. J. 

Plans are being prepared by Ballinger & Parrott, Arch., 
Philadelphia, Penn., for a six-story, 91x274-ft. and a four- 
story, 76x233-ft. addition to the plant of the Victor Talking 
Machine Co.; Camden, N. J 

The Eddystone Ammunition Co., Eddystone, Penn., has ac- 
quired a site near Lakehurst, N. J., on which the company 
plans to build a new plant. 

Plans have been prepared for the construction of a two- 
story commercial garage on Broad St. for George T. Casebolt, 
Newark, N. J. Estimated cost, $20,000. 

Henry W. Schrimp, Perth Amboy, N. J., will build a one- 
story machine and construction shop and a garage on Lewis 
St. 

The Brixite Explosives Co., Wharton, N. J., recently in- 
corporated, has acquired a site at Spicertown, near Wharton, 
and will build a large manufacturing plant for its special- 
ties. Stephen Barrett, interested. 

The contract has been awarded for the construction of a 
building to serve as a roll foundry for the Birdsboro Stee! 
Foundry and Machine Co., Birdsboro, Penn. 


The Lukens Tron and Steel Co., Coatesville, Penn., has 
awarded the contract for the construction of a plate mill. 
The Aluminum Co. of America, Pittsburgh, Penn., has 


taken over the French Aluminum plant at Kane, Penn., and 
will improve same, 

The Baldwin Locomotive Works, 15th and Spring Garden 
St., Philadelphia, Penn., wiil build a four-story, 89x98-ft. 
electric truck shop. 

We have been informed that the Landis Tool Co., Waynes- 
boro, Penn., is building a 105x175-ft. addition to its plant. 
The company has also purchased the plant of the Flinchbaugh 
Co. at Greencastle, Penn., and will equip it for the manufac- 
ture of its specialty. 

SOUTHERN STATES 

A foundry will be constructed at Norfolk, Va., by the Nor- 

folk Structural Steel Co. Estimated cost, $5,000. 
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has been awarded for the construction of a 
reinforced - concrete garage at 1214 Broadway, Nashville, 
Tenn., for C. M. Ferris. Estimated cost, $16,000. 

J. B. Palmer, Nashville, Tenn., has awarded the contract 
for the construction of a garage. Estimated cost, $12,000. 
Noted Nov. 25. 


The contract 


MIDDLE WEST 

Jacob Herman, 579 Wooster Ave., Akron, Ohio, will con- 
struct a two-story, 59x110-ft. garage at Akron. <stimated 
cost, $21,000. 

The National Laundry and Machine Co., recently incorpor- 
ated with a capital of $100,000, will construct a plant at 
Akron, Ohio. 

We have been advised that the Topping Fireproof Garage, 
Ashland, Ohio, is in the market for gas engines and generator. 
Noted Nov. 18. 

Plans have been prepared for the construction of a garage 
at Ashtabula, Ohio, for William D. Ludwig. 

Bids will soon be received for the construction of a_one- 
story, 130x240-ft. foundry at Cincinnati, Ohio, for the Oher- 
helman Foundry Co. Estimated cost, $50,000. 

Frank Fox has awarded the contract for the construction 
of a garage on Fifth St., Cincinnati, Ohio. Estimated cost, 
$40,000. Noted Nov. 18. 

Plans have been prepared for the construction of a four- 
story, 50x200-ft. garage and salesroom building at Cleveland, 
Ohio, for the Adams-Oakland Co. Estimated cost, $100,000. 

The American Multigraph Co. manufacturer of multigraph 
machines has awarded the contract for the construction of 
an addition to its plant at Cleveland, Ohio. Estimated cost, 
$25,000. 

The contract has been awarded for the construction of a 
one-, two- and three-story garage at Superior Ave. and East 
1038rd St., Cleveland, Ohio, for the Superior East 105th Realty 
Co. 

H. W. Clark contemplates the 
story garage at Cleveland, Ohio. Estimated cost, $30,000. 

The Elyria Iron and Steel Co. has awarded the contract 
for the construction of an addition to its plant at 232 East 
13ist St., Cleveland, Ohio. Estimated cost, $7,500. Noted 
Nov. 18. 

The Horseburgh Forging Co. will construct two additions 
to its plant at East 5lst and Hamilton St., Cleveland, Ohio. 

The Peerless Auto Machine Co. has awarded the contract 
for the construction of a one-story, 36x69-ft. addition to 
its plant at 1962 West 77th St., Cleveland, Ohio. Esti- 
mated cost, $3,500 Noted Novy. 25. 

The Winton Gas Engine and Manufacturing Co. has award- 
ed the contract for the structural steel work for the con- 
struction of a one-story, 50x300-ft. machine shop at Cleveland, 
Ohio. 

The Winton Motor Carriage Co. will_construct an 80x300- 
ft. addition to its plant on Berea Rd., Cleveland, Ohio. 

The Jeffrey Manufacturing Co. is constructing a one-story, 
26x115-ft. machine shop at Columbus, Ohio. Estimated cost, 
$6,000, 

We have been advised that the National Drawn Steel Co. 
does not contemplate building an addition to its plant at East 
Liverpool, Ohio. Noted Nov. 18. 

The Western Automatic Machine Co. plans to construct a 
factory at Elyria, Ohio. 

The Fostoria Light Car Co. has increased its capital from 
$206,000 to $500,000 and will enlarge its plant at Fostoria, 
Ohio. 

The American Rolling Mill Co. will improve its East Side 
and Central plants at Middletown, Ohio. 

The Ridgely Trimmer Co., manufacturer of paperhanger’s 
tools, will construct an addition to its plant at Springfield, 
Ohio. Noted Oct. 21. 

The City of Springfield, 
garage and repair shop. 

Plans being prepared for the construction of three-story, 
50x50-ft. addition to factory at Toledo, Ohio, for Acklin 
Stamping Co., manufacturer of sheet metal stamping. 

The Center Machine and Tool Co. has awarded the con- 
tract for the construction of a two-story, 26x71-ft. factory at 
1214 Dorr St., Toledo, Ohio. Estimated cost, $8,000. Noted 
Nov. 25. 

The American Steel Foundries will 
178x300-ft. factory at East Chicago, Ind. 
$33,000. Noted Nov. 25 

The Standard Forgings Co. will construct a 
East Chicago, Ind. Estimated cost, $72,000. 
According to press reports the Indiana Steel Co. will con- 
‘uct an addition to its plant at Gary, Ind. Estimated cost, 
500,000. 


construction of a three- 


Ohio, will construct a municipal 


construct a one-story, 
Estimated cost, 


factory at 


Ss 


str 
$7, 
Bids will soon be received for the construction of a factory 
at Kokomo, Ind., for the Conron, McNeal Ice Skate Co. Esti- 
mated cost, $5,000. 

The Indestructible Wheel Co. awarded the contract for the 
construction of an addition to its plant at Lebanon, Ind. 

The Interstate Co. will construct a three-story, 80x100-ft. 
brick and steel addition to its factory at Muncie, Ind. Noted 
Sept. 30. 

Bids have been received for the construction of two one- 
story, 40x200-ft. and 60x257-ft. garages at Detroit, Mich., for 
the Gray Estate, 917 Hammond, Bldg. Noted Nov. 18. 

Fire, Nov. 18 damaged the machine shop of the Packard 
Motor Co., Detroit, Mich. Loss, $4,000. 


E. D. Evans will build a one-story, 60x115-ft. garage 
at Fremont, Mich. 
Bide are being received for the construction of garages 


at Grand Rapids, Mich., for S. H. Wilson & Co., National 


Zank Blidge. 
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_ The Auto Wheel Co. will construct the third addition to 
its plant at Lansing, Mich. Estimated cost, $75,000. 

Work will soon be started on the construction of a 100x 
380-ft. plant at Muskegon, Mich., for the American Enameled 
Magnet Wire Co. Noted Nov. 25. 

The contract has been awarded for the construction of an 
addition to the plant of the Fay-Kultgen Foundry Co., St 
Joseph, Mich. 

Bids will soon be received for the construction of a one- 
story, 115x138-ft. garage at Bloomington, Ill, for A. E. 
Prince. 

Bids will soon be received for the construction of a two- 
story, 106x136-ft. garage and machine shop at Champaign, 
Ill., for C. B. Wiggins. 

_ J. Hanifan has awarded the contract for the construc- 
tion of a one-story garage at 4188 South Union St., Chicago, 
Ill. Estimated cost, $11,000. Noted Nov. 25. 

The Chicago Nut Co., manufacturer of brass nuts, has 
awarded the contract for the construction of a two-story 
factory at 2513 West 20th St., Chicago, Ill. Estimated cost, 
$38,000. 

The Link Chicago, Ill., has 
two-story 


Belt Co., 367 West 69th St., 
awarded the contract for the construction of a 
foundry at Chicago. Estimated cost, $30,000. 

The Burgess Norton Co., manufacturer of hardware speci- 
alties, contemplates constructing an addition to its plant at 
Geneva, Ill. 

The contract will soon be awarded for the construction 
of a foundry at Peoria, Ill., for the Holt Manufacturing Co. 

M. N. Pierson is constructing a one-story, 150x150-ft 
garage at Peoria, Ill. Estimated cost, $15,000. 

Bids are being received for the construction of a plant at 
Springfield, Ill., for the Western Cartridge Co., East Alton, 
Ill. Noted Nov. 18. 

The Calumet Auto Co. has awarded the contract for the 
construction of a one- and two-story, 50x100-ft. and 30x50-ft. 
garage at Brillion, Wis. Estimated cost, $10,000. 

The contract has been awarded for the construction of a 
one-story, 57x132-ft. garage and repair shop at Elkhorn, Wis., 
for Smart Bros., Eagle, Wis. Estimated cost, $10,000. 

Work will soon be started on the construction of a plant 
at Kenosha, Wis., for the American Brass Co. 

The Advance Engineering Co. has awarded the contract 
for the construction of a factory and machine shop at Mil- 
waukee, Wis. Estimated cost, $30,000. Noted Nov. 25. 

The contract has been awarded for the construction of a 
garage at Milwaukee, Wis., for the Federal Realty Co. 

The Ford Motor Co., Detroit, Mich., has awarded the con- 
tract for the construction of an assembling plant at Milwau- 
kee, Wis. Estimated cost, $250,000. 

The Central Realty Co. has awarded the contract for the 
construction of a two-story, 68x120-ft. garage at Milwaukee, 
Wis. 

The Racine Tron and Wire Works will rebuild its plant at 
Racine, Wis., which was recently destroyed by fire with a loss 
of $6,000, 

WEST OF THE MISSISSIPPI 

Fire, Nov. 15 damaged the plant of the Prushia Hardware 
Co., Ft. Dodge, Iowa. Loss, $200,000. 

The Minneapolis Steel and Machinery Co., 20th and Minne- 
haha St., Minneapolis, Minn., is building a one-story, 140x356- 
ft. factory at 2996 Minnehaha St. Estimated cost, $60,000 
Noted Nov. 18. 

The Twin City Four Wheel-Drive Co. is 
factory on University Ave. and Pelham St., St. 
Estimated cost, $51,000. 

Patch Bros. Tractor Co., Oshkosh, Wis., will build a plant 
at Sand Springs, Okla., for the manufacture of farm tractors. 

It is reported that the Beaver, Penrose & Northern Rail- 
way Co. will construct shops at Penrose, Colo. C. G. Whit 
lock is Engr.-in-Charge. 

WESTERN STATES 

Work will soon be started on the construction of a garag: 

Purfes 


constructing a 
Paul, Minn 


and machine shop at Bremerton, Wash., for R. G. 
Noted Nov. 11 
Tt is reported that Y. K. Loose, former Pres. of Assete 


contemplate 


Financing Co., and W. Gwilyn Owen, England, 
Estimate: 


constructing a tin plate plant at Seattle, Wash. 
cost, $2,000,000. 

Work will soon be started on the construction of a ma 
chine shop at Seattle, Wash., for John Bacchus. 

We have been advised that the Oregon Arsenical Spray Co 
Clackman, Ore., is in the market for gas producer, wate? 
turbine or motor generator for its plant at Hood River, Or 
Noted Oct. 7. 

Plans are being prepared by C. E. Finkenbinder, 728 Stor) 
Bldg., Los Angeles, Calif., for the construction of a garag: 
and machine shop at Hill and California St., Los Angeles 
Calif., for the Auto Club of America. 

Plans are being prepared by Myron & Hunt, Arch. Hi 
bernian Bldg., Los Angeles, Calif., for the construction of : 
100x175-ft. garage and machine shop at Colorado St. and |! 
Molino Ave., Pasadena, Calif. for Charles Y. Knight and Joh! 
N. Willys, manufacturer of Willys-Knight motor cars. 

J. R. Bell will construct a commercial garage and machin¢ 
shop on Main St., Perris, Calif. 

Plans have been prepared for the construction of a two 
story reinforced-concrete garage and repair shop on Bush St 
San Francisco, Calif., for J. K. Bigelow. Estimated cost, $35 
000. 

CANADA 


jrandram-Henderson, Ltd., manufacturer of paints, wil! 


‘construct a factory at Halifax, N. S. and install machiners 
for the manufacture of bullets. 
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a 
MOTOR FOR ELEVATING. 7 a — ™ CABINET CONTAINING 
AND LOWERING CROSS- : ELECTRICAL APPARA 
RAIL. TUS INCLUDING CON 






TROLLER, PILOT SWITCH 

SPEED ADJUSTMENT, CIR 

CUIT BREAKER AND RE 
| SISTANCE. 












PENDANT SWITCH, WHERE- 
BY TABLE CAN BESTARTED, 
STOPPED, REVERSED OR 
INCHED ALONG. VERY CON- 
VENIENT WHEN SETTING 
UP WORK. SWITCH CAN BE 
READILY MOVED TO ANY 
DESIRED POSITION. \ 









ANY COMBINATION OF 12 
CUTTING AND 12 RETURN 
SPEEDS INSTANTLY OB- 
TAINED BY HAND WHEELS. 





















DRIVING MOTOR AT 
REAR AFFORDS OPERA- 
TOR FREE ACCESS TO 
CONTROLLER. 





\ 


ie 4 
ee uss 
' 





\ SHAFT WITH HANDLES ON CONVENIENT HAND TRA- 
DEEP BOX SECTION TABLE WITH LONG HOLES IN SIDES FRONT AND BACK OF MA- VERSE OF SIDE HEAD BY 
FOR REMOVING CHIPS. BOTTOM WALLIS WITHOUT OPEN- CHINE, FOR HAND CON- RATCHET WRENCH LO- 
INGS, GIVING MAXIMUM RIGIDITY, AND PREVENTING TROL OF TABLE, SAME AS CATED DIRECTLY ON 
CHIPS OR FLUID FROM REACHING TRACKS OR GEARING. A BELT DRIVEN PLANER, HEAD. 


POND REVERSING MOTOR PLANERS 


The present design is the result of years of close observa- 
tion of the performance of our planers in modern shop 
practice. Our aim has always been greatest convenience 
of handling, continuous operation and maximum output. 


Write for catalog and circulars describing all sizes. 


N : | B t P d C 111 Broadway, New York Cit 
11eS-bpement-Fon O., 25 Victoria St., London, S. VW 
SALES OFFICES AND AGENCIES—Boston: 93-95 Oliver St. Philadelphia: 405 N. 21st St. Pittsburgh: Frick Bldg. Cleveland, O.: The Niles Tool W: 


Co., Rockefeller Bldg. Hamilton, O.: The Niles Tool Works Co. Cincinnati: 336 West 4th St. Detroit: Kerr Machinery Bldg. C hicago: McCormick B 
St. Louis: 516 North Third St. Birmingham, Ala.: 2015 First Ave. San Francisco: 16 and 18 Fremont St. For Colorado, Utah, Wyoming and New M« 


ico: Hendrie & Bolthoff Manufacturing & Supply Co., Denver. For Seattle: Hallidie Machinery Co. For Canada: The John Bertram & Sons Co., 
Dundas, Montreal, Winnipeg, Vancouver. Japan: The F. W. Horne Co., 6 Takiyama-cho, Kyobashi-ku, Tokio. Italy: Ing. Ercole Vaghi, Milan. Fran 
Glaenzer & Ferreaud, 18 Faubourg du Temple, Paris. Russia: 8. G. Martin & Co., Ltd., Petrograd and Moscow. Germany: F.G. Kretschmer & Co., Frank! 


a.M. Austria-Hungary: E. Krause & Co., Vienna, Prague and Budapest. Holland: R.S8. Stokvis & Zonen, Ltd., Rotterdam. For Mexico: The Railway > 
ply Co., 5. A. Cinco de Mayo, 6, Mexico City. Brazil: Comptoir Technique Breselien P. O. Box 802, Rio de Janeiro. 
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oolroom Mill 


SY NOPSTS—Th Is wide hi me diffe TS conside rably 
from anything so far placed on the market, as at 


December 9, 








will not only cul in etther direction when used as 
“ vertical shaper or slotter. hut if also has CeTr- 
lical and horizontal malle a spindles. These spin- 
dles may be used for drilling, boring or cherrying 


Ii 


especially adapted for work on blanking dies. on 


lools, as well as requiar milling cullers, is 
drop-forge dies, profile plates, gages and fine tools 
of many kinds. Its speeds, adjustments and at- 
lachments make it applicable for anything within 
In spite of th is, its mechanism ts stm- 
The col- 


milling heads is made tele- 


ils range. 
ple and will not easily gel out of order. 


h v 


umn supporting ¢ 
scoping to secure the necessary adjustment and 


rigidity, and is something of a novelty. 





The original machine from which the one shown was 
developed was for shaping out dies, stripper plates and 


work of a similar character. In using this machine con- 





MACHINIST 


er and Shaper 


Means are provided 


1013 


swung around over the work table. 
for quickly and accurately setting these heads in working 
position. These milling heads may be run separately or 
both may be thrown out of operation when using the 
shaper mechanism. ‘The shaper tool works through the 


opening in the center of the work table, and by using 
different tool hoiders, cuts may be taken in either di- 
The table feeds are 


from 


rection—that is, either up or down. 
to 
milling to intermittent for shaping work. 


continuous for 
This 
important feature and one that would be impractical to 
do without. Circular table plates of different diameters 
are provided for various jobs. They can easily be re- 


so made as be easily shifted 


is 


an 


moved or put in place. A circular table for milling work 


and 


is also included. It has cross ‘T-slots a channel 
around the edge for lubricant. A vertical vise for use 
en gage work or special milling or shaper work, as well 
as a regular miller vise, may be bolted to the table. When 
desired, the table may be arranged with vernier scales for 
laving out jig plates and similar parts. However, the 


machine is regularly provided with an indicator bracket 























FIG. 1. UNIVERSAL TOOLROOM MILLER AND SHAPER 
tinually on all sorts of shop work, various improvements 
were suggested, which finally resulted in the present de- 
sign. This machine is the product of the Grayson Tool 
and Manufacturing Co., Indianapolis, Ind., and is known 
as the Grayson Triplex. 

\ good idea of the general appearance of the machine 
Fig. 1. 
and horizontal milling heads, cither of which may be 


may be had from This view shows the vertical 





FH; METHOD OF USING INDICATOR 
bolted solidly to the head, as shown in ig. 2 This 
arrangement allows the indicating of both punch marks 


and buttons. By using parallels or bars clamped to the 
indicated 


other 


top of a piece of work, various radii may be 


In 


the marks from which to work may be made directly on 


Cuses 


and the required setting easily made, 


the piece itself. In a majority of cases the center o! 


the radius to be cut is found by means of the indicator, 
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and then the vertical milling head is swung around and 
the place bored out. This is simplified by using a lock- 
ing device which. registers the center of the spindle ex- 
actly over the indicated center. 

As most dies, profile plates and the like must have 
clearance cut in them, the cross-slides that carry the 
work table are carried on a pivoted plate which can be 
tilted enough to give a maximum clearance of 6 deg. 
Graduated locking slides and an adjusting screw make 
the setting of this pivoted plate an easy matter. The 
upper slide carries a circular table which may be set 
by means of an indexing plate for various positions or 
degrees, or it may be given a continuous circular motion 
either by hand or automatically. The upper cross-slide 
has both hand and automatic feed. The continuous power 
feed used for milling ranges from 0.005 to 0.050 in. per 


revolution of the spindle. The ways are 5 in. longer 











FIG. 3. RAM WITH TOOL HOLDER IN PISTON 


feed 
The 


one, 


each way from the center than the slide, giving a 
movement of 10 in. when needed, without overhang. 
lower slide has ways of the same size as the upper 
but has only hand feed. These ways are 11 in. wide, giv- 
ing ample support for any work that may be done. 
The shaper tool is operated by means of a slide similar 
to that of a regular shaper ram, except that it works 
vertically. The mechanism for adjusting the stroke is 
not shown, as it is on the opposite side from the one 
The adjustment for tool position is obtained by 
Fig. 2, after loosening the lock 


given. 
turning the member A, 
B. This runs the ram up or down, as the case may be, 
in order to bring the tool into correct relation to the 
work. The maximum length of stroke is 6 in., and the 
speed can be varied from 45 to 250 strokes per min. 
The tool-holding mechanism is wnique and will be de- 
scribed in detail. 

The ram is shown in detail in Fig. 3, which shows, 
besides the ram itself, the rocker that operates it and 
the position of the adjustment and lock for setting the 
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tool to the work. At the upper end of the ram is shown 
the tool holder. This holder is shown in 
Fig. 4. Here A represents a tool used to cut on the 
upward stroke. It will be seen that the tool itself is 
carried in the upper end of a conical sleeve, which fits 


section in 


























FIG. 5. HOLDER FOR DOWN- 
CUTTING TOOL 


FIG. 4. REGULAR TYPE OF 
TOOLHOLDER 


down over a cone secured to the upper end of the ram. 
On the up, or cutting, stroke the tool and conical sleeve 
are held rigid, but on the reverse, or down, stroke the 
sleeve loosens and rises enough to allow the tool to re- 


























3 
; i | 7 t 
FIG. 6 SOME OF THE TOOLS USED FOR SHAPING 
OUT WORK 


turn to cutting position without dragging on the work. 
The angle of the cone is such as to give a firm hold 
and yet not stick. While the conical sleeve and tool may 
be rotated hy hand to whatever position desired, means 
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are provided to insure the holding of the tool in position 


lifting of the conical sleeve has no tendency to change 


The plunger shown 


the position of the cutting edge. 
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FIGS. T AND 8S. TELESCOPING COLUMN IN NORMAL ANI 
KLEVATED POSITIONS 

in the center of the holder is used as a knockout for thy 

tool, 


Fig. 5 


Another form of this tool holder is shown in 
is desired to cut on the 
the tool 


a cone, which works inside of a conical sleeve, the sleeve 


It is intended for use where it 


down stroke. It will be seen that is carried in 


this case beine fastened to the upper end of the ram 








EXAMPLES OF BLOCK WORK 


PROFILE 


As the ram descends on the cutting stroke the tool is 
held solid, but on the up stroke the cone loosens and 
the tool is relieved so as to slide back over the work. 
This tool holder was designed for those who are afraid 
that cuttting toward thy working edge of a die will cause 
This, 


however, has been found in actual practice to be untrue, 


it to chip or tear where the tool leaves the cut. 








while cutting, and the mechanical relief secured by the 
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and on hundreds of dies made using a tool cutting on 
the up stroke no trouble whatever has been experienced, 
Of course in the finishing of the dies mentioned the cuts 
the feed Not only are these tool- 


holders made dirt proot, but the 


were light and fine, 


ram slides are pro- 

tected by means of telescoping guards that keep out all 

dirt or chips. 
Some of the 


are shown in 


the holders just deseribed 
the left is 
and the others 


tools used Ith 
Fig. 6. The 


employed for cutting on the 


one at extreme 
down stroke 
on the up stroke, 

A 14-in, splined shaft runs up through the center 
of the column and drives a bevel gear from which the 
milling spindles are driven. A clutch mechanism makes 


it possible to run these spindles separately, so as not to 

















FIG. 10 PIECES MADE IN DIES PRODUCED ON DIE 
SHAPER 
waste power. Both are thrown out of operation when 


The vertical spindle is ~O mounted ils 


using the shaper, 


to be rotated 45 dee. It also has a slide movement ot 
t in. Both hand and power feed are available for the 
vertical spindle. The power feed is obtained through 
a universal jointed shaft and a sliding rod, shown close 
to the column in the first view given of the machine, 
When it is desired to swing the heads around, this rod 
is run. up out of the wa The spindle is 15 In. lone 


and 144 in. in diameter and runs in special taper bear- 


ings. It has a speed of from 60 to 400 rpm. and 
automatically feeds from 0.0025 to 0.025 In. per revo- 
lution of the spindle, These feeds are intended for fine 


With the adjustment of 
the column and the feed of the slide, this spindle has 


a minimum distance from the nose to the table of 1 in, 


drilling, boring and the like. 
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and a maximum of 11 in. The distance from the center 
of the spindle to the bracket is 13 in. and to the column 
14 in. 

The horizontal spindle is 114 in. in diameter and 
runs from 60 to 400 r.p.m., the feeds of course being 
those of the cross-slide of the table. It has a vertical 
adjustment of 4 in. Both spindles are bored for No. 
% Brown & Sharpe taper shanks. 

The hollow telescoping column is a unique method of 
securing room for the inner mechanism, adjustment and 
rigidity sufficient for the purpose. This column is 8 
in. in diameter and has a vertical adjustment of 6 in.; 
secured by means of a circular rack below, the pimion 
for which is operated by means of a crank at the back of 
the machine. As the milling heads have a vertical ad- 
justment of 4 in. each and the column 6 in., the total 
vertical adjustment secured is 10 in. The column in 
normal and in elevated position is shown in Figs. 7 and 
8 respectively. From this it will be seen that the length 
of metal in contact is sufficient to hold the column rigid 
at all times. 


SomME OF THE WorK PRODUCED 


In Fig. 9 is shown a profile block machined out at one 
Where possible, radii are bored out and the 
rest shaped. Fig. 10 shows some sheet-metal blanks 
made in dies produced on this machine. The die for 
piece A, which is 8 in. long and from %4 to 1 in. wide, 
was finished in 6 hr.; for piece B, with stripper, 214 hr.; 
for piece C, 6144 hr.; for piece D, which is 81% in. long 
and from *4 to % in. wide, 3 hr.; for piece F, die with 
stripper plate, 214 hr.; for piece F, 31% hr.; for G, which 
is a double blank, 8 hr.; 27, 6 hr.; J, 5 hr.; and JJ, the 
blanking die alone, 4144 hr. It must be remembered that 
these dies were made by an expert used to the machine ; 
but they also show what may be done under favorable cir- 


setting. 


cumstances. 

The machine illustrated is driven by means of a four- 
step cone and back gears, giving eight changes of driving 
speed. It covers a floor space of 22x36 in.; is 38 in. 
from top of work table to the floor, is 60 in. high from 
base to top of splined shaft and weighs approximately 
750 1 
750 Ib. 
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Follow Die and Scrap Punch 
By E. V. ALLEN 


The type of follow die shown has recently been put into 
use in the shop of the Acklin Stamping Co., Toledo, Ohio. 
The follow die itself differs but little from the usual type, 
except that a shearing punch has been added to cut up the 
scrap. This has the advantage of doing away with long, 
troublesome strips of scrap that take up a lot of room 
and often are a serious source of danger to workmen. On 
work such as shown an ordinary tote box will hold a large 
quantity of scrap. The shearing on this piece, and in 
most cases, is so arranged as to add practically nothing 
to the power of stroke required, since it takes place where 
the metal is very thin and narrow. 

A short piece of punched stock is shown just in front 
of the die. The piece made is shown at A. The pieces B 
are small scrap pieces punched out of the pierced hole in 
the ends of the piece A. It will be noticed that two of 
these holes are pierced in the stock between the two small 
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punches C and the blanking punch D. This is done be- 
cause the stock is too thin to allow the punches to be set 
closer together. The shearing punch is shown at Z and 
a piece of the sheared-off scrap at F. The block @ serves 
as a stop to butt the end of the sheared stock against 
as the punches rise. The two slides // are temporary 

















AN INTERESTING TYPE OF FOLLOW DIE 


stops used when starting a new strip of stock. The posts 
I and J are not intended as subpress posts, as ordinaril) 
understood, but are used as guides in setting up. The 
advantages of a die made along the lines of this one will 
he readily appreciated by those doing similar work. 


Making Screws Tight 
By Grorce HANbDYSIDE 


It often happens in repair work that screws have to 
be put in which must remain rigid even under jar and 
stress, as for instance when putting patches on ma- 
chines or when fastening steel blocks to cast iron, when 
only fillister-head screws can. be used. 

A safe and sure way if the screws are longer than 1 
in. is to heat them to a cherry red and quickly screw them 
home. Be sure to drop a little machine oil into the 
tapped holes before putting in the screws. If you ever 
want to remove the screws, you will have to drill them out, 
for when the screws cool, the contraction binds the threads 
on the pitch, thus holding the screws tightly. 


The Increasing Use of Molding Machines has led some 
people to assume that in time such a tendency would en- 
tirely eliminate the need for highly skilled or broadly ex- 
perienced molders. The late Thomas D. West answered this 
assumption in a paper before the International Engineering 
Congress by pointing out that while molding machines will 
continue to displace the “regular” molder, there is neverthe- 
less a very large and varied class of work for which mold- 
ing machines cannot be utilized, especially in jobbing foun- 
dries. It is safe to affirm, he maintained, that founding will 
ever demand the services of a large number of “regular” 


molders, some of whom will need as high skill and ingenuit) 
as are demanded in any tine ot mechanical industry. 
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SY NOPSIS—Babbilling is an important art in 
the small shop, and ii the repair shop especially 
This 
article takes up some of the practical points to be 


thie re is a qreat deal of th is work to he done : 


considered in babbitting and gives the composition 


and uses of lead-, Zine and tin-base alloys. 





The blacksmith’s forge is the small shop’s babbitt fire, 
just as it is frequently its brass- and aluminum-melting 
furnace, its shrink-fit producer and its coffee and sausage 
heater. As an all-around convenience it is hard to beat— 
sometimes comprising as well the principal part of the 
shop-heating apparatus. 

When “Old Man Babbitt’—not the B. T. 


soap fame, by the way 


Babbitt of 
produced his concoction of cop- 
per, antimony and tin he little dreamed of the array of 
His these as 


has stuck to 


follow. 


mixtures to name 





KIG. 1. THE BLACKSMITH’S FORGE IS THE SMALL-SHOP 


BABBITT FIRE 


closely as a spattered drop of the metal itself sticks to a 
new suit of clothes. Every mixture that contains over 80 
per cent. of tin is now known as “genuine babbitt.” 

While there are so many varieties of metal, there are 
really but three kinds—those that contain tin as the base 
or major part, those with zine as the base and those with 
lead. If your present practice is to remelt scrap, type 
slugs and tin cans, call the result bearing metal, and won- 
der why you have poor results, you will do well to reform 
and use one or more of the following mixtures. 

The tin-base metal is a high-grade bearing metal which 
is expensive because of the high percentage and high cost 
of tin. Tin, 77 parts: 
lead, 17 parts; antimony, 7 parts; copper, 6 parts. This 
is known as a “copper-hardened” metal and is the stuff 
It will 


The composition is as follows: 


to use in the bearings that you want “high grade.” 





Around Small-Shop Babbitt Fires 


VAN 
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run thinner, wear better and cost more than the othe: 
two mixtures which follow. 

lt is not enough to chuck these metals into a melting 
pot and melt them together. The result would be more 
like the discard from a type foundry than good bearing 
metal. 


then add the lead and antimony. 


Get a crucible and melt the copper in it first, 
l'se plenty of powdered 
sal-ammoniac as a flux and protect the surface of the 
molten metal with a laver of sawdust or powdered char- 
coal. Stir well and do not get hot enough to show red. 
Run this mixture into pigs in an iron mold and let it 
cool. If you want to sound like a metallurgist, call it 
the “hardener.” 

Next melt the tin, or “base” When 
this is accomplished and the dross has been skimmed. 


metal, all by itself, 


add the “hardener” a bit at a time until it also is melted. 
Use plenty of the powdered sal-ammoniac flux and stir 
well, so that the different elements can get thoroughly 


Dip the Mandrel in Clay 
Wash Solution > K 
‘ ~ . : 
e Pound's of Jersey Clay , 
to @ Fail of Water 





FIG. 2. INSURING A SMOOTH SURFACE WITH 
CLAY WASH DIP 
acquainted. Then pour into iron molds and vou have 


a babbitt metal that will answer for your best work. 


CHEAPER Mixtures Baskp ON LEAD AND ZIN¢ 


The second mixture is the zinc-base metal. It consists 
of 77 parts of zinc, 17 of tin, 7 of lead and 6 of copper. 
In this case the tin, lead and copper form the “hardener,” 
Do 


The bearing metal 


and are first cast into pigs before adding to the zine. 
not melt zine by itself in an iron pot. 
made from this composition casts well, wears well and 
is of medium cost. 


Finally comes the “lead-base” metal, which is good 


enough for slow-speed bearings under moderate loads. 


It consists of lead 77 parts, tin 6 parts and antimony 10 


parts. The tin and antimony form the “hardener,” 


which is added to the melted lead. 
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Most shops have need of at least two grades of bearing 
metals and can adopt them from the foregoing, unless 
they are buying’ satisfactory metals already mixed, in 
which case they w ill not experience much saving ot mone) 
or increase in satisfaction by becoming their own metal- 


lurgists. 


A Goop Cook Dorsn’r BurN TIE Soup 


There is no reason why as good bearings cannot be 
poured from babbitt heated on a forge as from that cooked 
gas furnace— 

the 


are due to 


scientifically on a thermostat-controlled 


if vou don’t burn it. Nine out of ten bad bearings 
spongy ones with metal spotty and varving 
overheating or to too long cooking. 


Where you have a mixture of three or four different 





metals—and babbitt nowadays has four more often than 
| 
| 
\ - 
4 
a 
' 
olTem 
1G GOOD AND 
three components the more restless ones tend to boil 


away if cooked too long without stirring. So it is better 
io melt a small quantity and keep adding a bit frequently 
than to melt up enough to last for the day. 

If vou heat a pot of babbitt to more than 900 deg. F. 
The 


which is too high to be tested 


your chances of getting a scal\ job are doubled. 
high limit is 850 deg. F., 
with the finger, but can be judged from a pine stick, 
being the point at which such a stick when thrust into 
the metal hesitates whether to burn or not and finally 
to do so. 


decides This is too hot for pouring, unless 


the shell to be run is less than 14 in. thick. For ordinary 
work the metal is right to pour when it will char the 
pine stick but not produce flames. 

There are three kinds of hand ladles for pouring bab- 
itt A good 


ladle is one with a lip designed to pour a heavy solid 


the good kind, the bad and the indifferent. 


stream. The one shown at .t, Fig. 3, is bad because it 
pinches the stream into a miserable trickle, and the one at 
2 is not much better, as it pours a thin sheet and cools 
That at ( is good and the one at D 


is better, liaving a skimming bridge near the lip which 


the metal quickly. 


holds back the dross. Qne of the secrets of making a 


good cast is to empty the ladle and fill the bearing as 


quickly as possible, exposing the metal to the air as little 


BAD BABBITT 
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as may be and avoiding pouring babbitt against cither 
An old cast-iron tea-kettle is not to 
be despised in pouring a large bearing. 


mandrel or casting. 


Babbitt metals tend to shrink away from the cast-iron 
To counteract 
the shells and the mandrel to about 350 deg. F. 


containing-shells in cooling. this, heat 
One who 
keeps a plentiful supply of tobacco juice in stock can 
gage this temperature nicely after a little practice, but 
must be careful not to hit the pouring gate by mistak« 
Old 


a scar on the back of his neck that came from just such 


unless he is fond of fireworks. Bill Simmonds has 
an oversight, 

Sometimes a bearing is too large to take to the fire to 
vive a preliminary heating, especially when work must 
hlow- 


This 


be babbitted in place. Under these conditions a 


torch is used to heat the shaft and cast-iron box, 





LADLES 


is a slow-job, and time is money. A quicker way is to 
melt twice the amount of babbitt needed, make a run-out 
at the lowest level and heat things up by pouring tli 
metal through the box, catching it in a clay or iron mold 
When things are hot, the run-out hole 
Any 
tried to pick up a mandrel fresh from a cast will admit 
the quickness and efficiency of this method of heating. 


aus it comes out. 


is plugged and the bearing poured. one who has 


A smooth bearing surface is insured, other conditions 
being kept right, by dipping the heated mandrel in a 
clay wash solution consisting of 2 lb. of red Jersey clay 
water. Melted metal will lie upon this 
surface as quietly and as peacefully as a tramp on a 
feather bed. 
tin-base babbitts by using this scheme. 

In Worcester, 
man who does a lot of babbitting. 


in a bucket of 


Sections as thin as ;'; in. have been run with 


ago, | met an erecting 


IIe uses a kink that 


some months 
was published in the .Lmerican Machinist a number o! 
This relates to a 
mixture ot eround asbestos and cvlinder oil to replace 


vears ago, and recommends it highly. 
fireclay asa lute. The stuff is mixed as stiff as thick putt 
It does not soften with heat 
Trv it. 

Sand, grit and the like float on the surface of melted 
babbitt, whieh is a good reason for casting half shells 


and can be used repeatedly. 
or blow, and can be used over and over. 
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and flat surfaces with the bearing side down. Sand and 
crit are desirable in a soldier but unsatisfactory in a 
bearing. 

When there are many half boxes to pour, the method 
illustrated in Fig. 4 is desirable and quick. The mandrel, 
like a metal pattern, is plated and provided with end 
half-collars, which are far enough apart to admit the cast- 
ing easily. The 
the casting are luted to prevent the escape of metal. A 


spaces between these half-collars and 


=" 


f 


Cast-iron feed 


= f gate lined with 
clay wash 


5%, 


on ie Po¢ 
lL“ OO \ Se 
rr: 


» 
FIG. 4.4 MANDREL AND METHOD OF POURING HALF 
BOXES 
- — \ 
(~~ ™s .\ 
a Qa) 
&. \ J 
c> | 
4 
A hi. 
| | 





ONCE 


TWO HALVES AT 


FIG. 5. POURING 
pring presser foot holds the casting down so that it will 
ot float and in addition forms a pouring gate which is 
ined with clay. Slots are provided to admit a jimmy 
or loosening the finished work. Plate and mandrel are 
heated before starting, and after that the successive pour- 
igs keep them hot without any further attention. 
The two halves of a split box can be run at one pour 
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by using the scheme shown in Fig. 5. 


A strip of tin 
dipped in cla\ wash is laid on each side of the joint as 


shown at A. 
and 


These strips are placed against the mandrel 
have gates B cut in them so the 
through. habbitt after it and 
is still hot is weak, and an endwise blow on the cap will 


metal can run 


Fresh-cast becomes solid 
shear off the sprues B and enable one to remove the cap. 
A sheet of rosined paper wrapped around the shaft will 
prevent the metal’s pinching and reduce the amount of 








time work that must be 


This j 
This is a 


scraping. saver on 
poured in place. 

Here are some drops of wisdom that have spilled ove: 
the edges of many babbitt ladles in many shops, and 
which are now solidified and cooled so that you can handle 
them: 

When remelting scrap, boil green hickory wood with 


the metal to remove the dross. 


Beware of blowing out a cast-iron shell with com- 
pressed air before babbitting. Air lines contain water, 
and this wont mix with babbitt. Hand bellows are 
safer. 


A large casting too heavy to lift can be dried by burn- 
ing gasoline in it. 

Use sal-ammoniac in the melting pot if you want clear 
metal. 

Remember that a thin section will cool quicker than a 
thick one, and must be poured hotter. 

Remember that powdered rosin sprinkled and rubbed 
on a damp job will prevent explosions. 

Smoking a mandrel with lamp black will do if rosin 
paper or clay wash is not available. 

A heavy cord dipped in clav wash will act as core for 
an oil groove. 

Slow cooling makes bearing metal coarse grained, Open 
up the box as soon as the babbitt is cold. 

Dirt and dust rise to the highest point on the mold. 
Risers and a high pouring gate will get them outside of the 
bearing. 

If vou must pour a bearing cold, use a mixture that 
contains plenty of antimony. It won’t shrink as much 
as other mixtures will. 

Remember that air is lighter than babbitt and vent 
at the highest point. You cannot depend on air getting 
out where the babbitt goes in. 

Overheated metal, lack of proper vent and slow pouring 


Give it a private exit. 


are back of most spoiled bearings. 
Last and most important of all, pour quichly. 
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A Sleeve-Graduating Machine 
By E. A. THanton 


A simple form of graduating machine is used by the 
MW, Lindgren Co., Rockford, Lb, for graduating the 
sleeves of the drilling machines made by the company. 
The sleeve to be vraduated is placed on a mandrel A 
as shown at B. The mandrel is held between centers, and 
the tail of held 
Iy the screw DY, causes it to move with the head spindle. 


au dog C which ts in a slot and locked 
The latched lever i? is keved solid on the head spindle, 
hut the disk Ff is fastened to the headstock. 


three notches on the top of this disk with which the lever 


There are 
latch may engage. ‘These notches are used to determine 
the length of the lever stroke, and consequently the length 
of the line evraduated on the sleeve ly the pointed tool G. 
Some of the graduations are shown at //. The tool car- 
riage is fed along the bed by means of a lead screw under- 
neath. This lead screw is turned by means of the crank J. 
The disk J is an index plate with holes in the face for the 
lock pin of the crank, so that the screw may be turned an 
exact amount each time, thus feeding the carriage and 


tool the proper distance for the line spaces. The tool may 

















A SLEEVE-GRADUATING 


MACHINE 


he run in or out by means of the ball crank A, which op- 
erates the cross-slide. If it is desired to run the carriage 
quickly along the bed, the pin L forms an easy means 
of release from the lead screw. The graduating tool is 


pointed and scratches in the lines. 


The Cost of Getting a Job 
By A. D. Munpby 


the 
cost of hiring and discharging men, and having been 


[ have read with interest the articles relating to 


on both sides of this proposition, L would like to say a 
lew words regarding the cost of securing a job. 

When one goes to a strange city to look for work 
first item is Let us 


$5, wages $4 per day and hotel bill $2 per day. 


this amounts to 
Most 


of the large shops hire men only at a given time each 


the carfare, say 


tnorning, and so if the job hunter does not land a job 


he has the choice of waiting until next morning or hunt- 
ing out the small shops, which is a rather slow proceed- 
Assuming that he lands the job 
and gets started to work within three days, the expense 
Carfare, $5: hotel bill, $6; 
loss In wages, $12—total, $21, which is about the min- 


ing in a strange city. 
account will be as follows: 


imum under ordinary conditions. 
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A Hleavy Indexing Jig 


The Kempsmith Manufacturing Co., Milwaukee, Wis.. 
in the shop of the ty» 


has a number of indexing jigs 
shown, by means of which practically all holes in’ the 
various large pieces may be drilled, bored, reamed o1 
counterbored before removal from the jig. They have a 
heavy screw eye, as shown at A, for the insertion of a 
hoist or crane hook, so that they are easily handled. The 
piece shown in position is known as No, 33 headstock. 
Some of the bushings employed are shown on the bedplate 
in the foreground. The big radial drilling machine is 
fitted with a special arm brace for use on heavy work and 


is worth attention. \ bracket B is fitted to the arm slick 





























A HEAVY INDEXING JIG 


and in this is placed an upright bar C, carried in a foot 
bracket D. A cireular T-slot is fitted into the concret 
bed for the machine, and when in use the foot-bracket i- 
bolsed to this slot in whatever position desired. When 
not needed the brace may be suspended as shown or it ma) 
be removed. On heavy cuts, especially if out near the 
end of the arm, steadiness is obtained by the use of this 
brace that cannot be secured in any other way. 


* 


were sum 
Engineering 
10% to 13°‘ 
is practi 
which it 
extremely) 


of Manganese Steel 
the International 
usually contains 
of carbon It 
hardness, to 


The Chief Characteristics 
marized in a paper 
Congress, as follows: This steel 
of manganese and approximately 1% 
cally and peculiar 
abrasion. It is 


read before 


nonmagnetic has a 


owes a remarkable resistance to 
difficult to machine. It has high strength and toughness, but 
relatively low elastic limit. With care it can be forged and 


rolled. It has found its principal application in castings fo! 
crushing and grinding machinery and railroad 
Manganese steel has the peculiar property of being toughened 
and softened by quenching in water, resembling copper in this 
All subjected to this 
treatment to remove 


crossings 


Manganese steel castings are 


brittleness. 


respect. 
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fachining Detail Parts Used 


on a Fire-Engine Motor 


By RoBberr Mawson 





SY NOVS/S—In this arlicle are shown jigs em- 
ployed for drilling some of the parts used in the 
manufacture of fire-engine motors, An mdexring 
jig for drilling the suction strainer machines 154 
hols $, lie Various positions be ing obtained with (it 
index dial and plunger. The jig used in drilling 
lhe pump plate is provided with a spring latch, so 
lhat lhe operator can quickly and easily place oi 
remove the pare being machined, The brake-plate 
jig has a three-point clamp, which holds the part 


rigidly, and yet may be yun ely removed. 





The Seagrave Co., Columbus, Ohio, manufactures fire 
engines of various sizes and other similar apparatus. 


The Jigs used for drilling the brake-band anchor bracket 


made with a evlindrical inner surface, the holes should 
be drilled radial. 

A compromise is, however, effected tn the jig by having 
two angular surfaces a mean of the desired radial axis 
on which the jig rests when drilling the various holes. 


The jig for drilling the suction-hose strainers is shown 


in Figs. 2 and 2-A. When placing the pipe in position 


for drilling the Screw 1 is loosened and the end B shid 
back. The pipe may then be placed on a turned shoulder 
of the arbor (. ‘The other end of the pipe is slid on a 
similar shoulder arbor at D. The screw A is then tight- 
ened and the end # of the jig slid into position as the 
pipe is placed on the arbor at C. Fourteen 4-in. holes 
are then drilled in the pipe, the tool being guided through 
the holes in the steel jig plate #. The pin F is then 


drawn back and the pipe and arbor slid around to the 























FIG. 1. DRILL JIG FOR BRAKE-BAND BRACKET 


FIG. 2. DRILL JIG FOR SUCTION HOSE SHANK 
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FIG. 3. DRILL JIG FOR PUMP PLATE 


is shown in Figs. 1 and 1-A. The rough casting is slid 
n from une end of the jig and the wedge A driven in 
lightly. The wedge forces the casting back in position 
and a screw {which may be seen in Fig. 1-A) is at the 
same time tightened to assist in holding the part. Six 





21 /64-in. holes. three on each end, and four 5/32-in. holes 
are then drilled in the part. As the anchor bracket is 





FIG. 4. DRILL JIG FOR BRAKE PLATE 


next notch located by the pin F and the drilling opera- 
tion repeated. In this pipe 154 holes are drilled, the 
various locations being obtained as described. 

When drilling the circulating-pump  housing-cove! 
plate the jig shown in Figs. 3 and 3-A is used. The 


casting is previously turned and faced on the cireular 


flange and the oval flange machined. It is then placed in 
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DETAILS OF JIGS USED IN MACHINING FIRE ENGINE MOTOR PARTS 
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e jig, the circular flange being set ina recess. The other 


lange rests against the side of the jig at A. The cover 
s dropped down and held with a spring latch. This detail 
tv be seen by referring to Fig. 3-A. Six 21/64-in. holes 
re then drilled through the circular flange and two 
25/4-in. holes through the flange bushings provided to 


euide the tools. 
Type oF QuiIcK-ACTING JIG 


The jig employed in drilling the rear-wheel brake plat 
is shown in Figs. + and 4-A. 
in the jig and is located by two pins, against which the 


The rough casting is placed 
large boss is forced. The clamp is then tightened against 


the part with the nut A, which rigidly holds the piece 


in place. 


Four 33/64-in. holes are then drilled through the 
bushings & and two 1-in. drill-and-ream holes through 
the bushings C. This jig is provided with legs, so that 


it will stand squarely on the machine and prevent the 
When it is desired 
tv remove the part it is only necessary to loosen the nut 


clamp or piece from touching the table. 


and slide back the open washer, when the clamp may be 


withdrawn and the piece removed without any trouble. 
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Back-Enmnd Work im the Rock 
Island Railroad Shops 


By ErHan VIALL 


The method of handling back-ends in the shops of the 
C., RT. & P. RR. Silvis, UL, 


hops it is customary to remove the back-end, repair it, 


is interesting. In many 


and then replace it on the same engine. This necessaril) 
ties up this particular engine at least as long as it takes 
to do the entire job on the back-end, including the re- 
the case in the Rock 


moval and replacing. This is not 


Island shops. Ilere a number of new ot repaired back 
ends are always kept in reserve, and when an engine comes 
in for repairs, the back-end is ripped off and one put on 
The one removed is sent to the 
Thi- 


makes considerable difference in the amount of time that 


from the reserve stock. 


repair bay and repaired as soon as convenient. 


an engine has to lie in the shop. 


In Fig. 


1 is shown a row of back-ends in various stages 
The one 


at the left is having work done on the inside, while the 


of repair, and in Fig. 2, a part of another row. 


two at the right are finished and ready to be placed ot 


the hoiler, One of these bac k-ends, as it looks when 
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FIG. 1. A ROW OF DETACHED BACK-ENDS 
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FIG. 3. BACK-END IN PLACE ON AN ENGINE 





TWO FINISHED AND ONE PARTLY FINISHED UNIT 
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riveted to the boiler of an old engine, is shown in Fig. 3. 
When drilling out stay-bolts, rivets or other work on a 
back-end, it saves time and trouble to have a good method 
of backing up the air drill in order to get the required 
pressure on the work without too much exertion on the 
part of the workman. The type of backing-racks used in 
this shop is shown in Fig. 4. Here the planks against 
which the back of the air drill is butted are shown at A, 
Band C. These planks are bolted to structural iron sup- 
ports, which are bolted and chained to the work. The 
rack holding the two planks B and C has “legs,” as shown 
at D and £, that rest on the shell, being firmly held by 
means of chains. This rack may be set at any place 
around the shell and the planks may be adjusted anywhere 
along the holding angles. 

A small portable oil-burning furnace of a type in com- 
mon use throughout the shop for heating rivets and tools 
is shown at F. 

The method employed to draw the clamping chains taut 


is indicated in Fig. 5. One of the legs of the rack is at 
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FIG. 5. METHOD OF DRAWING UP THE CHAINS 

A, resting on the foot-board B. The chain @ runs under 
the shell and up to the other end of the rack. When ad- 
justing the chain, the lever D is released so as to hang 
down and the chain is placed in the claw Z as tightly as 
can be done by hand. The lever is then pulled up in the 
position shown and fastened with the chain F which is 
caught over its end. The method of holding the backing- 


plank @ by means of the clamps // is plainly shown. 
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FIG. 7 SPECIAL FLEXIBLE STAYBOLT-HOLE DRILLER 


























FIG. 6. THE WAY THE SIDE RACK IS FASTENED 


The method of fastening the other rack to the wor 
differs a little from the one shown. The bottom is bolte: 
to the shell at A, Fig. 6. The upper end B, however. 
rests on the shell as in the previous case. The chain (’ 
tightened in the same manner, but does not run entire! 
around the work. The plank holder D is made so as t 
be adjusted along the braces ZH and F to vary the distai 
of the plank G from the shell. . 
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*,-in. holes for flexible 
This machine is carried 


A special machine for drilling 
1y-bolts is shown in Fig. 7%. 
a swinging crane, and the back-end is laid underneath 
its side, as shown. Two eve-beams are used for the 
wer arm of the crane to form a track along which the 
An 
eccentric clamp operated by the lever / holds the machine 
The drilling spindle is driven through 


achine may be run by turning the capstan wheel A. 
W herever desired. 


~ 





By 





SY NOPSTS- — shop which deve lops slowly builds 
its jigs and fivlure S AS economically (Ls possible, 
with more regard to present than lo fulure needs. 
Some 0} these are nol only inte re sting, hut of great 

P 


ralue. especially lo shops im a similar process Of 


de velopment, Sone of lhe fixture XS shou n are of 


this nature and have served their purpose ad- 
| / 

mirably, but will give way to others as the 

Lusiness grows, These embrace drilling nrach vive a 


thie di 


of 
being excellent examples of securing duplicate 


miller and punch-press fixtures, some 
work at RELA LLL cost. The 7] also show how re al 
manufacturing ts making its way into the extreme 


West. 





An interesting development in the way of automatic 
machinery is the devices of 
the Coin Manufacturing Co., Portland, Ore., which have 
heen developed to the point of being almost human in 


shown in chanve-making 


their way of making change. They also make turnstile 
recorders of the type used at the Panama-Pacifie Ex- 
position in San Francisco. 

These devices are first carefully worked out in the 
laboratory of the company, which might well be de- 
‘ignated as an experimental machine shop, being finely 
equipped in every way. One interesting feature of this 
is that each machine is finished with white enamel and 

at the workmen wear neat and uniform overclothes. 

The actual buiiding of the 
temporarily in another part of the city, as preparations 


machines is at present 


a new factory are under way. The jigs and fixtures in 
many eases were designed with a careful consideration 
first cost in the days when the orders were considerably 
wer than at present, and many of them are interesting 
\ baseplate is shown in Fig. 1, the main points being 
letter. 
by duplicate lettering in Fig. 2. 
It will easily be seen how pieces B and C go 


he same projections are referred 


The large holes 


erred to by 
l are 
shed, 
the corresponding projections in Fig. 1, while the 
ears D, Band F are drilled by the use of long drills from 
‘side. Clearance grooves for these drills are made in 
e fixture itself and can be seen at the right of each ear. 
This is a very light form of jig and one which can easily 


handled. 
steel screwed together as occasion required. 

\ side-frame is shown in Fig. 3, and the plate jig 

tich handles it in Figs. 4 and 5. These show both 
sides of the jig and have been given corresponding letters 


It was built up from commercial bars of 


so that the same parts may be traced in each figure. In 
Fig, + the piece of work is shown in place w ith the ear A 





VMlachines for Making 


Frep Il. CoLVIN 
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a chain of gears 
D, the piston of 
with. 


from the 4-hp. motor C. An air cylinder 
which has an 8-in. stroke, is used to feed 
The air pressure of the shop system is close to 
100 Ib.: this is too high for this kind of work, so a reduc- 
ing valve which gives about 30-lb. pressure in the feeding 
This 


satisfactory at this pressure and is a quick way to handle 


evlinder is used, method of feeding has proved 


the drill and spindle. 


Change 


and the foot C projecting through the plate. This jig 


consists of a plate A mounted oh a lace y and supported 
brace Z. In Fie. D 1s 


which fits over the 


by a shown the side of the ji 
Band ( 
fitting the similar points on the casting to be drilled. The 
clamps D, 2, F and @ hold the casting in position. Thess 


are virtually 


side-plate, the points A, 


C-clamps, which are hinged so as to be 
The latch # hooks over the 
back of the clamp F’, holding it in place whether the screw 
The small hold th 


projection to the left. 


easily swung out of the way. 
is tightened or not, thumb-screws 
casting back against the 

Two other forms ol} sicle -plates ar shown in igs, 6 
and 7: 


these require little explanation. They are placed 


to one side and slightly in front of the drilling jig in 
their proper position with relation to the jig itself, This 
makes it easy to see exactly how it fits into the jig and 


] 


how the different holes, including some which cannot be 
seen on the side-frame, are drilled through the bushings 
at both the top and bottom of the jig. 

the 
the plate Hand is forced in 
the 
thumb-screw F 


my 
| He 


The piece is located b end 1) which fits against 


this 


position by the thum)h 


acting on slanting surface at the other end. 
the 


the bottom. 


screw ( 


while Keeps i in avainst 


hook-holts i, 


position 


projecting through th 


locating blocks G and //7, draw the work against these 
blocks and the locating pin J. Feet are provided so that 
the jig can be turned in all necessary directions. 
DouBLE-SIDED PLATE JIG 
The jig shown in Fig. 7 is somewhat similar, fewer 
holes being required, The work A voes over the locating 


angular member 2B comes in contact 
Do and &£ clany 
noted that both of 


hlock C so that the 


with and is located by it. The screws 


it mn position for drilling. it will be 
these jigs are made very light for convenient handling. 
jig 
holes on the base shown. 


A somewhat diferent 
lo ating 


at each end, and also on the 


type ol is shown in Fig. &, 


this being used for 
The bar A carries bushings 


sides ly Mealis of thr ard I. These roject downward 


two bushings. In 


over the beveled elon as al i, arrving 
there is also an arm 
the 


knob on 


addition to the bushings at the end, 
jig in 
the 


which holds position 


bar A is 


carrying the screw C 
Th 
simply for convenience in handling. 
An interesting combined drilling and milling fixture 
A is shown in Figs. 9,10 and 11. This 
consists of the base B, a central stud (C, the swinging 
handle D), and the key E, which holds the trunnion in 
the position shown, this being located against the pin J. 
| a milling fixture 


during drilling. knurled 


for the trunnion 


As shown in this position, it is used as 
the distance being determined by 


‘or facing the end J, 
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FIGS. 1 TO 10 


DRILLING AND MILLING FIXTURES FOR COIN HANDLING MACHINERY 
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the flat surface of the pin F, which is used as a gage 
for the milling cutter. This is duplicated on both sides, 
as indicated by the two pins marked F’, 

After milling, the sides or ears are put in position on 
the fixture, as shown in Fig. 10, which is now ready for 
drilling the holes in four directions. The feet G are pro- 
vided at each end so that the fixture may stand squarely, 
the feet // accomplishing this purpose when turned on 
the side. ‘The testing plugs A’ hold the work against any 
movement due to the drill while the second hole is being 
put through. 

In Fig. 11 is shown another view of this fixture with 
the cam handle in a vertical position and the key # 
and the plugs A’ withdrawn. This shows very plainly 
how the work is put on and taken from this fixture. 

Part of the timing mechanism is shown at A, Fig. 12, 
in which it is necessary to have the holes B exactly at 
right angles to the pin C. This pin is located by the hole 
}) in the small slide shown, when the piece A is put over 
the stud #. Fastening the slide by means of the thumb- 
nut shown holds the work firmly in position while the 
cross-hole is being drilled through the bushings 2. It will 
he noted that a groove is provided each side of the stud 
/’, so that any burr thrown up by the drill will not make 
it difficult to remove the work. The sides of the legs ( 
are flattened to form a support for the jig while the 
holes are being drilled from each side. 

A ver\ simple jig for drilling cross-holes in pieces ot 
varving lengths is shown in Fig. 13. This is simply a 
round piece of steel, milled or planed flat on three sides, 
in order to locate the radial holes at 120 deg. The plug B 
is adjustable so as to make the jig available for any desired 
leneth of bushing, as can be seen in C and JD. 


Makine Trree Benps IN ONE DIE 


\ very interesting bending fixture is shown in Fig. 14. 
One of the pieces to be bent is shown in front on the base 
ol the bending fixture. The work is located by the holes 
in the forked end going over the pin DP), while the pin Kk 
carried in the block G enters the hole .V, holding it firmly 
against side movement. Guided I)\ the plungers IT, the 
piece is firmly clamped between “D) and F as the guide 
moves downward. The arm / bends down the arms /, 
and as the block F moves downward the forked end Al 
begins to be bent up and to assume the shape shown. 
\t the same time the block Z begins to bend the other 
end of the piece, forcing it down as at CC. The straight 
end then comes in contact with the curved inner surface 
of the block 1/, which turns it underneath, as can be 
seen. Modifications of this can probably be used in many 
places. 

A different form of bending die is shown in Fig. 15. 
The interesting feature of this die is the use of the spring- 
ing arm # for allowing the work to be moved under 
pressure of the upper cie and for lifting it out after the 
bend has been made at /. The inner arm of the crank 
/} contains a pin which fits into the hole A, and the outer 
arm carries the spring (, which is normally over the post 
D. This was removed to allow the work to remain in the 
position shown while being photographed. As the upper 
lie, guided by the post 2, comes down over the work, it 
wives the desired bend at the end, and the piece is then 
thrown out of the die by the action of the spring. 

The tops of the kevs of these machines are of sheet 
metal, as shown in Fig. 16, and the making of these 


Yr 
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involves an ingenious arrangement which saves consid 
able time in assembling, and, quite incidentally, a litt 
stock. The main feature is the curved opening A, whi 
is cut out of the sides of the rim te allow the lever 

which it is mounted to lie perfectly flat against the ba 
when the edge is turned over on the rest of the key, 
at (. To accomplish this the blanks are cut so that or 
laps the other by the amount shown. These blanks a 
then placed in the forming die so that this notch loca 
against the piece B. The down stroke of the die turn 
the edge down, embosses the desired figure on the ki 
and also raises a rim around the edge. This alloy 
just room enough for the key to lie perfectly flat and 
an ingenious and economical solution of a somewhat p 


plexing problem. The embossing dies are interchange- 


able. 

In another case, when it became necessary to spin ove: 
the end of a tube, the roller tool used in Fig. 17 was «i 
vised. This consists simply of the body A with the pr 


jection # which fits inside the tube and the two rollers ( 


When this is revolved in an ordinary drilling machine, 


and is brought down on the work, the rollers put tli 
desired pressure on the end of the tube. 

A riveting hammer with a rotating device is shown i: 
Fig. 18. The riveting hammer A is driven by the ov 
head arm, working through the support B. This also 
contains the mechanism for rotating the hammer, this 
being driven by the round belt C. The work is supporte 
on the base D, the gear wheels being turned around tli 
spindle and located in their proper position by the fing: 
F. This bears against the central, or spacing, portion 
of the rivets themselves, and indexes them in proper posi- 
tion under the hammer. This gives a combined spinnin; 
and hammer-blow effect, which has been found very satis- 


factory on this class of work. 
co 

The Most Important Nickel Steel, from an engineeri! 
standpoint, is the low- and medium-carbon steel with 5 to 
per cent. of nickel, commonly known as 314 per cent. nick: 
steel. The presence of manganese in nickel steel is very « 
sential, as it has a marked effect on the mechanical properti« 
The amount of manganese should range from 0.50 per cent. | 
0.80 per cent. This steel has been extensively used since 
introduction in 1889, and is a good all-round engineering «a! 
structural steel with considerably higher elastic limit «a! 
tensile streneth than the corresponding carbon steel, and wit 
practically the same degree of ductility. The low-carbo 
steel, 0.10 per cent. to 0.20 per cent. carbon, is used extensive 
for case-hardening parts. It case-hardens more readily th 
carbon steel and gives a harder casing with a strong, tous 
fibrous core. A great deal of nickel steel with carbon fro: 
0.20 per cent. to 0.35 per cent. has been used in,shapes i! 
plates as rolled, and in annealed eye-bars for bridge co 
struction In this condition, which is not to be recommend 
for forgings, the following are typical physical properti« 
Elastic limit, 45,000 to 60,000 lb. per sq.in.; tensile strength, 
80,000 to 100,000 Ib. per sq.in.; elongation in 2 in., 20 per cent 
to 15 per cent.; reduction of area, 40 per cent. to 25 per ce! 
In a paper on alloy steels, presented to the Internatio: 
Engineering Congress, it was pointed out that anneal! 
nickel-steel forgings have only a slight advantage in strensg 
over carbon-steel, and consequently are not advantageou 
from either an engineering standpoint or commercially unl: 
heat-treated. With heat-treatment nickel steel gives cons 
erably higher strength than carbon steel, combined w 
greater ductility or toughness. It does not give as hi 
values as the nickel-chromium and chromium-vanadi 
steels. Nickel steel rolls and forges readily and machi! 
easily. It develops a very thick, hard scale which is apt 
give considerable trouble in drop-forging and is hard on t 
dies. Nickel steel is also very apt to develop seaminess, es] 
cially when made in large heats and cast into large ingots 
is now customary. It requires a larger discard to insi 
soundness. The use of nickel steel in forgings, and parti< 
larly drop-forgings, is falling off in favor of other alloy ste: 
with greater values. 
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Making Buttons from Various 
Aimds of Shells 


Eprrort AL CorreEsPONDENCE 





SY NOPSIS—Jn this article are shown the special 
machines used in manufacturing high-grade shell 
buttons. wh ich are made Jrom both flat and conical 
shells. As these are very hard, h igh-speed sleel 
cooled with two streams of water, one inside and 
lhe other on the oulside of the tool, 1s neCESSQATY. 
The blanks are cul out, sorted, ground, drilled, en- 
graved and then polished. Some of the various 


patterns of buttons manufactured are shown. 





Only within the last two vears have Trucus-shell but 
tons been made in the United States on a large scale. 
formerly they were made in Japan. The various opera 
tions followed in their manufacture were of a manual 


One of the leading manufacturers of high-grade but- 
tons is Joseph Hrouda & Co., of New York City, and 
the various special machines used by them were designed 
and manufactured by the Holub-Dusha Co., of New York 
City. 


Various KINDS OF SHELLS ArE USseEp 


In Fig. 1 are shown some of the varieties of shells used 
at this factory in the manufacture of buttons, \t uf 
is shown a Trucus: at B a green snail, medium: at (' a 
green snail, large: at ) a Japan ear; at # a mother-ol 
pearl, small: at F’ a mother-of-pearl, large: at Goa Pan 
ama: and at // a fresh-water. 

The first operation on the mother-of-pearl shell is cut 
tinge out the blanks. This is done on the machine show: 




















FIG. 1. VARIOUS TYPES OF SHELLS 


FIG. 2. CUTTING PEARL BUTTONS 





. ear i 

















FIG. 3. CUTTING BLANKS FROM GREEN SNAIL SHELLS 


ature. The cutting, drilling, sorting, polishing, ete. 
' the buttons were thus of necessity slow and the product 





ot of the highest as regards quality. The wages re- 
ceived by the employees, mostly women and children, 
vere 15e. for the former and 10c. for the latter per 10- 





ir. day. The reader will be interested to know how 





modern machinery and skilled labor are meeting this. 





FIG. 4. GRADING THE BLANKS FOR THICKNESS 


in Fig. 2. The shell is held against the tailstock center 
and forced against the hollow mill, or cutter A, revoly 
ing at 600 rpm. These cutters are made of high-speed 
steel, hardened and ground. Water is fed on both the 
inside and the outside of the eutter to help in the opera 


tion and to assist in keeping the « utting edve cool, Kven 


with this two-fold stream of cooling water the cutter has 
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a tendency to get red-hot. This must be prevented on 
this kind of shell, as the heat will burn the edge of the 
blanks. 
through the pipe B. 
at C, some of the shells partly cut at D and one of the 


uncut shells at /. 
The machine used for cutting the blanks from green- 


The dust is drawn away by means of a fan 
Some of the blanks may be seen 


snail shells or Trucus is shown in Fig. 3. The shell is 
held by hand by the operator and forced against the cut- 
ter A, Water is fed both 
side and against the outside of the high-speed steel cutter 
through pipes, as 6, and the dust is removed by the large 


revolving at 7,500 r.p.m. in- 
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chine used for removing this “bark” is shown in Fig 
5. The blanks are placed in the hopper A and slid 
on the table B. They are then placed by the operat 
on the moving belt C. This conveys them under tl 
revolving grinding wheel )), which removes the “bark. 
The blanks then drop into the box #, which is place: 
in a convenient position to receive them. 

The machine used for convex grinding is shown i: 
Fig. 6. The blanks are placed on the table, as shown at 
A, and then held in spring chucks, as B, by the operato 
The table holding these chucks is fed automatically ly 
the machine under the revolving grinding wheel C. Thi: 























FIG. 5. GRINDING BARK FROM BLANKS 


FIG. 6. .CONVEX GRINDING THE BLANKS 











FIG. 7. FORMING PATTERN ON BLANK 
pipe C. Some of the blanks are shown at ) and some 
of the shells from which the blanks have been cut out, 
at #. One of the green-snail shells before cutting is 
shown at F. 

In Fig. 4 are shown two of the machines for grading 
the blanks for thickness. 
feed through the pipe Band fall between the 


The blanks are placed in the 
hopper A, 
revolving steel rollers (, which are placed so that the 
space is wider at the lower end than at the upper. As 
the blanks slide down the rollers they fall between them 
into the tote boxes, as shown, according to the various 
thicknesses of the buttons. 

When the blanks are cut from the shells one side con- 


tains a rough surface known as the “bark.” The ma- 


¥ 





ag OE 


“ 





FIG. 8. DRILLING HOLES IN BLANKS 

wheel is made with a shoulder, so that as the blanks pass 
under it a convex surface is ground on them. The dust 
created by the grinding operation is drawn through the 
pipe D by means of a fan. 

Exhaust air is supplied through the pipe F of  suf- 
the finished button after the 
chuck has been automatically released. Some of the 
blanks after the convex contour has been ground on them 


ficient force to draw out 


are shown at F, 

In Fig. 7 is shown one of the machines used for form- 
ing the patterns on the faces of the blanks. This is held 
in the chuck A and the tool B forced against the face of 
the blank, thus machining the contour, or pattern, on 
it. These tools are made with cutting edges of various 
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[he dust caused by the forming tool is removed through 
the exhaust pipe C. 
D, which is fed by a lever against the cutting 
the tool when it requires sharpening. It is then pushed 
back, and the machine is again ready for operation. Some 
of the blanks after machining are shown in the tray in 
front of the machine. 


The machine has a grinding wheel 


edge of 


The device used for drilling the holes and cutting the 
“fish-eye” is shown in Fig. 8. The blank is held in the 


spring chuck A and fed against the drill head B, thus 
machining the holes for the thread. The drill 
designed so that either two or four holes may be ma- 
chined at once. The spindle C 
operator’s foot. This spindle holds a V-shaped milling 
cutter, and when it is in position the blank is fed against 


head is 


is then slid up by the 


it while revolving and the “fish-eye” is machined 


the blank. 


The dust is again removed by means of an 











contours to suit the patterns it is desired to machine. 
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of the buttons before engraving are shown at / and son 
after the.grooves have been machined, at F. 

The the 
shapes is shown in Fig. buttons 


finishing buttons to odd 
10. The located 
by an arbor fitted with staples that fit into the drilled 
holes in the buttons. 


When 


chuck is 


machine used for 


are 


self-shank buttons are ground, a four-jawed 
to hold On flat buttons 
holes rubber pads held in two spindles of the machine 
are pressed against the button to hold it by friction. 
A cam, fastened on the end of the spindle at A, 
against the roller B. 


used them. Without 


bears 
This roller is on the same spindle 
on which is mounted the grinding wheel C. By placing 
the correct shape of cam on the machine, any desired 
contour of button may be ground. 


] 


In operation the cam is made to revolve by means 


of the belt D, thus forcing the grinding wheel to follow 


a contour or path similar to that of the cam. The re 























FIG. 9. ENGRAVING THE BUTTONS 


exhaust system through the large pipe shown. A num- 
ber of the blanks before machining in this operation are 
shown in the tray ). Blanks after being drilled and 
the “fish-eye” formed are shown in the box Z. 

For engraving the buttons the machine shown in Fig. 
9 is used. The button is held in the spring chuck A 


and fed by means of the handle B against the revolving 














FINISHED BUTTONS 


FIG. 11. SOME OF THE 


cutter CC, 

a sleeve D, 
engage in a locating pin placed on the head of the ma- 
As the thus located the 
notches and the spindle slid up, carrying the button 


On the spindle of the machine is mounted 
This is made, as shown, with notches which 
chines, sleeve is in Various 
iwainst the revolving cutter, grooves are engraved or 
cut on the face of the button. cut 
ther number of CP TOOVES, it is only NECESSATyY to substi 


To engrave or anny 


Lute a sleeve with the desired number of notches, Some 








FIG. 10. CUTTING ODD SHAPES OF BUTTONS 
volving wheel thus machines the buttons to a contour 
similar to that of the cam. Some buttons ground on 


this machine are shown at £. 

The buttons are polished by tumbling in barrels. First 
pumice-stone powder in water is placed in the tumbling 
harrel to smooth the buttons. They are next washed in 


cold water, after which thev are placed in clean cold 


water, which is then heated with live steam up to thie 
boiling point. Muriatic acid is added and the buttons 
and pot are caused to revolve. They are then acai 
washed in cold water and dried with sawdust, afterward 
being polished in tumbling barrels containing sawdust. 


Some of the buttons are cy dl in yHrious shades, 


The finished buttons are carefully inspected and the 
faulty ones rejected. The perfect buttons are then sewed 
on cards and packed ready for shipment. 

Some of the buttons mounted on the cards are shown 


] 


in Fie. 11. Here may be seen buttons of odd shapes, 
colored, engraved, should read, two hole, hour hole. “fish 

’ . . ° . 
eve” and other kinds made from the various shells used 
at this factory. 

The Use of Alloy Steels for cutting tools dates back nearly 
a hundred years, accord to # pauper presented before the 
International Kngineering Congress althouekl it vias not 
until after 1850 or 1860 that lloy steels for this purpose 
hecame firmly established, With the undvent of ironclad war- 
ships bernan the struggle for supren between projectile 
and armor plate that ha been so fruitful in the development 
of alloy steel Chromium, niekel and niekel-chrom ium teels 
are largely the result of this struggle. 
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Chain-Drive Desigm Chart 


By Manion J. Rion, Jr. 


The set of diagonal lines representing revolutions per 


minute is plotted from the equation, 


PNR _ a PN 22 
—_— "= 
where 
P = Pitch of chain in inches: 
N = Nunber of teeth in sprocket; 
fk = Revolutions per minute of sprocket; 
1’ = Velocity of chain in feet per minute. 


By using a uniform scale for the product PN, as ordinate, 
ind a uniform scale for V, as abscissa, we get a straight 
line through the origin for each assigned value of RP, 
the origin for this set of lines being at the upper left 
corner of the chart. 

The set of diagonals representing tensions is plotted 
from the equation, 
‘2? Ff 7’ 


> ol 4 ” 
33.000 | 35.000 


HP = 


where 
HP = Horsepower ; 

T = Working tension in chain in pounds; 

V = Velocity of chain in feet per minute. 
By using a uniform scale for //P, as ordinate, and.a uni- 
form scale for V, as abscissa, we get a straight line 
through the origin for each assigned value of 7’, the or- 
igin for this set of lines being at the lower left corner 
of the chart. 

Using the same scale for V in both sets of curves, it is 
possible to combine the two sets to give a solution of the 
equation obtained by equating the two values of V, or 

PNR 33,000 HP PNRT 
2 )0©=SeY or HP = 12 & 33,000 
” > 

The numbers of sprocket teeth are so arranged that 
the product PN is the same for all columns. 

The column of pitch diameters is added for convenience 
in drawing pitch lines on machine assemblies, and deter- 


mining clearance without the use of tables of sprocket 
diameters. Slight inaccuracy in this column is due to the 
fact that, for any given product PN, the pitch diameter 
varies with the number of teeth, since PV chordal 
perimeter, not circumference. On the chart, the scale of 
pitch diameters is plotted to average the actual diameters 
of sprockets in the different columns, and the results are 
sufliciently correct for the purpose intended, the maximum 
error being about 3 per cent. 

The heavy diagonal line TM. is plotted as follows: 


PN 


Assuming that —— = Diameter, which gives sufficient 
' Paz aie 
accuracy for shaft design, ~~ - = twisting moment. 
,, 03,000 HP = oe 
But T =— i’ , and by substituting for 7’ in the 


PN 33.000 LTP 
x l 
ment. As it is desirable to use the scale of //P multi- 
plied by 100 for the twisting moment, we may put 100 
H1P for the twisting moment in the last equation, and 
. PN X 33,000 HP PN Qz 
write - st = 100 HP or} =-;3,;, from 

27 J vo 
which the line 7.1/. is plotted, with PV as ordinates and 
V as abscissas, giving a straight line through the oriin. 


first equation we get = twisting mo- 
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The use of the chart is illustrated by the following e) 
amples : 

(1) Given P = 1%, N = 12, R = 400, T = 300, t 
find /7P. Enter at left with 12 teeth in column for 11, 
pitch, trace horizontally to R.P.M. diagonal 400, thence 
vertically to tension diagonal 300, thence horizontally to 
the required /P at right, thus 7P = 5.5. 

(2) If it is desired to know the twisting moment o 
the sprocket shaft, enter at left as before, trace horizon- 
tally to the heavy line 7.M., thence vertically to tensio: 
diagonal 300, thence horizontally to twisting moment. 
in this case equal to 855 in.-lb. 

(3) Given P = 3%, N = 24, R.P.M..= 400, to find 
chain velocity. Enter at left with 24 teeth in 34 column, 
trace horizontally to R.P.M. diagonal 400, thence vei 
tically to velocity at bottom of chart, thus V = 600 ft 
per min. 

(4) Given P = 1, N = 18, R.P.M. = 800, T 
100, to find 7P. Enter at left with 18 in 1-in. column, 
trace horizontally to R.P.M. diagona! 800, thence vertica! 
ly to tension diagonal 100, thence horizontally to re- 
quired 17P at right, thus 7P = 3.6. 

(5) To find the twisting moment on. shaft of sprocket 
used in Example +, enter at left as before, trace horizon- 
tally to diagonal 7/., thence vertically to diagonal T 
100, thence horizontally to twisting moment at right, thus 
285 in.-lb. 

The twisting moment being known, the size of shaft 
may be determined by means of the “Chart for Design of 
Shafts,” page 850, Vol. 42, or, with the same chart, we 
may design the shaft, using the horsepower and revolu- 
tions per minute, the horsepower being determined by 
means of the chart here shown. 





Safety Guard for Spindle Ends 
By WILLIAM SCHNEIDER 

The guard shown in the illustration was made for 

covering spindle ends on polishing machines. It is made 

with an aluminum casting A, cored about 35 in. smaller 

than the spindle to allow for reaming to fit the spindle 





SAFETY GUARD FOR SPINDLE ENDS 


Two keyways B are cored 4 in. wide by 3°5 in. deep 
about three-quarters of their length. 

Two flat springs C, about ;'5 in. thick, are bent and 
riveted to the sleeve. The sleeve is then assembled o 
the spindle, as shown. 
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Methods for Obtaining Close 
Limits im Manufacturing 
By EK. Esrwine 

It is a mistake to spend time and money on high-grade 
tools and machines for operations that may be saved 
by buying material in special shaped bars or to guaran- 
teed close limits. Square or round steel up to % im. in 
size and sheet steel can be bought guaranteed to 0.0005 in. 
for approximately a 10 per 
be taken advan- 


and larger sizes to 0.001 in. 
cent. extra charge. When these cannot 
tage of, machining to close limits can be done for reason- 
able cost if the quantity is large and the right methods 
are established. 

The following methods have proved satisfactory : 

l. Setting 
from the limits on the final inspection drawings in all 


limits on the working drawings different 


CUSCS where wear of the tools or changes in hardening or 
white nickeling make it necessary. In the cases of ios. 
1 and 2 this was the main cause of bringing the percent- 
ave of good pieces from 40 up to 94, which, allowing 
one bad piece on the end of each 3-ft. rod, was quite 
satisfactory. 

2. Supplying the operators with gages which are kept 
true by periodical inspection and adjustment and train- 
ing the operators to use the same touch when gaging as 
the inspectors. It that resulting 
from a neglect of these points were up to 0.0005 in. 


was found variations 

5. Insuring that bad parts would not be mixed in with 
a big lot of good ones whenever the machines got out of 
adjustment, and also that the operators gaged the work 
often enough. To accomplish this two extra pans are 
provided for every part number being worked on in ma- 
chines where the setting is depended on for accuracy. 
The first pan is marked “Good,” the other “Defective.” 
very time the work is gaged and the last three pieces 
re good, the machine pan is emptied into the “Good” 
the 


A glance in the ma- 


pan. If the pieces are not right, machine pan is 
emptied into the “Defective” pan. 
chine pan will tell how long a time has elapsed since the 
“Good” and “Defective” 


ans is an important means of maintaining accuracy. 


work was gaged, and the use of 


EXAMPLES OF THE Metitops 
Figs. 1 


The process for hig. 1 is: 


and 2 show made to 


The 


( lose limits. 


illustrations parts 
First, cut stock 
ond, carbonize in wood-chareoal 1 hr. 
third, form in No. 00 BL. & S. 


using a box tool in the turret 


to S-ft. lengths: see 
and cool in box in furnace: 
automatic screw machine, 
for turning the body, leaving about 0.0002 in. for finish, 
with the burnishing rolls also held in the turret: fourth, 
heat in cevanide 30 see, or less and dump in water; fifth, 
tuinble in soap suds one hour, wash and dry; sixth, 
check up lot for accuracy. 

The 


and time of cooling are important, not only for the 


vrade of steel, carbonizing material and the heat 
final 
result in hardening but because the success of the turn- 
ing operation, in particular the life of the tools, depends 
thereon. The stock is 0.006 in. larger than the finished 
size. The burnishing rolls give a smooth, hard surface 
and keep to size much longer than the cutting tools. 


Tools 


ever 


eround about 


The time per 


are of vanadium-ecarbon steel, are 
8 hr. and adjusted about every 3 hr. 
(It has not been determined if this is 


One and a 


piece is 14 sec, 
the highest 


economical speed. ) 


operator 
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helper take care of six machines and straighten the stock. 
It is important that a drip cup be used on the bearings 
to insure them a constant thickness of oil film. Thi 
cams, rolls and turret must be kept free from grit and 
scale and have an even supply of oil. 

The part of Fig. 2 is made smooth and true by ream- 
ing 0.0001 or 0.0002 in. small and burnishing to siz 
with the tool shown in Fig. 3. Care should be taken 
when lapping the tool to size to lay the grain on the sur- 
face the way the work will run upon it. It must be wel 
lubricated, and when used in cast iron should be fed wit! 
plenty of old engine oil. If made and used right it will 
give a smooth and hard surface and last longer than a 
reamer. 

In cases like Fig. 4+ it is economy to use stock guaran- 
teed to 0.0005 in. and save the time of keeping the ma- 
chine adjusted for the body diameter, the cost of part in- 


spection and spoiled work. In this case the head is made 


a x - a 
—— ~~ } 
. a / 
} j 
4 2 ve / 
. A ( 5 (@) _— 
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METHODS OF OBTAINING CLOSE LIMITS 


by spotting the end drill, upsetting with the 
rollers and forming with the front tool. The small end 


is also made by the front tool after feeding the stock and 


with 1 


hefore cutting off. 
In Fig. 5, although the part must be to + 0.0005 in. 
The 


mnilling of the sides and edges is saved by using guaran- 


either way, the only machining is the cutting off. 


teed stock. 

In Figs. 6 and 7 swaging or facing and inspecting 
are obviated by using sheet steel guaranteed to the right 
thickness. 

In Fig. 8 by using special-shaped stock two expensiv: 
milling operations with formed cutters are saved and 
all milling work is done with a gang in the cutting olf 

Fig. 9 is a case where formed milling is avoided by) 
employing tubing formed in a die and spot welded. 

Cutting off and straightening of stock are done by tly 
steel makers if wanted (when suitable machines are not 
at hand) for an extra price, but the cost is about the san 
as when done in the shop. 

Close limits make high inspection, labor and tool cost 
and should be avoided as much as possible. The limits 
can often be widened by investigating the actual working 
requirements of the part in question. <A close fit can 
frequently be had without very close working limits }\ 
and inspection limits and allow- 
the size of the parts in the vari- 


using separate working 
ing for causes affecting 
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ous operations after forming, before reaching the inspec- 
tion or assembling period. 

To set right limits requires the most thorough practi- 
al experience and a keen reasoning ability. [In many 
shops the cause of a large amount of unnecessary ex- 
pense and friction is the absence of, or badly set, work- 
ing limits. 


298 


Making a Pressed-Steel Hub 
By Ernest A. WALTERS 


The pressed-steel motorcycle hub illustrated herewith 
is drawn from a 7q's-in. blank, thereby eliminating trim- 
ming operations and making the hub in the shortest 
possible time. The hub is drawn from No. 11-gage cold- 
rolled steel. This metal is more easily finished by the 
nickel plater and has a better appearance 

The operations are shown in sequence in Fig. 1. The 
first operation is blanked in a double-action inclined 
press equipped with an automatic conveyor to carry the 





FIG. 1. PRESSED STEEL MOTORCYCLE HUB 














oo = 7 





SECOND OPERATION 
DIES 


FIG. 2. 


FIRST OPERATION 
DIES 


FIG. 3. 


‘tamping to the next press, thus obviating extra labor 
and increasing the production by making it possible con 
tinuously to operate the press by quickly replacing each 
sheet of steel as it is stamped out. 

Care must be exercised in setting up this die to get 
the proper pressure on the blanking punch, which acts 
The 


pressure must be uniform, bearing in mind the developed 


is the pressure pad after blanking out the part. 


blank, which, to avoid trimming, must be drawn central 
in all the succeeding operations. 
The first operation—using the punch and die—is 


shown in Fig. 2. The punch is made of machined steel. 


lts point is made of high-speed steel and has a center 
which holds the blank central while drawing, and is 


vasily replaced when necessary. ‘The holes B are put 
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in the punch to admit a rod for tightening the punch 
when being set up. 

The blanking punch C is made of tool steel hardened 
and set into the cast-iron punch-holder D and held in 
The blanking die 
and draw die G are set in the cast-iron plate // and held 


place by the flat-head screws JF, 


in place by the stripper J and the flat-head screws K’. 
The gage pin L is used to space the blanks properly. 
A plece 


of rubber QO. assisted by the vacuum formed while draw- 


The guide pins MV are held by the setscrews 1. 


fe A 











FIG. 4. THIRD OPERATION 


DIES 


FIG. 5 


FOURTH OPERATION 


DIES 


ing, raises the stamping sufficiently to cause it to stick 
to the drawing punch until the punch draws back into 
the blanking punch, causing the latter to act as a stripper 
for the stamping, which it gently drops off into the 
conveyor. 


In Fig. bs is shown the second operation, which begins 


the drawing-out of the stamping, reducing it to 24% 
in. at the bottom and drawing it to 3 in. depth. The 
punch A and the die B are both made of tool steel. 
The punch A is set into a shoulder block ( made of 


machine steel and held in place by the pin ). The plate 


Eis made of hardened tool steel and with the springs 
F ) 
A \ 
be 
on . a 
) © D ) 
G of 





K Siicenraz 





FIG. 6. FIFTH OPERATION DIES 
F is given enough motion and pressure properly to cente1 
up the stamping and also to act as a stripper in releas- 
ing the stamping when formed. The screws (@ are ne 
essary to hold the plate Ey and to give it the proper ac tion. 
The die plate 7 is made of cast iron and held in place 
by bolts. pin J 
the spring A. The springs are 
stock, and it is only necessary Tor these to raise the stam» 
ing slightly to enable the operator to remove it with a 
small fork. 

In the third operation the 


for reducing the hub to 2 


The knock-out receives its action Trom 


made of -in. round 


punch and die are used 


in. diameter and perforating 
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a $3-in, hole in the bottom (shown in Fig. 4). The 
punch A and the die PB are set into the cast-iron plate 


The 
sure-pad # acts as a stripper and also straightens the 
stamping before the punch enters. The pad FE is held 
to the ram by bolts #’, which are long enough to give the 
pad the required motion. 
slugs which vibrate out at @ and fall into a small chute 
the for the the 
pac is provided with a clearance slot. The adjustable 
stripper bolts // are necesary to strip the stamping from 
The die has the perforating punch I bolted 


CG and held in place by headless screws dD. pres- 


So as not to interfere with 


purpose, 


placed in the rear of press 


the punch. 
to the bottom, and when the punch enters the die to the 
proper depth the punch J perforates the 43-in. hole and 
forces the slug into the punch, which eventually comes 
out at G. The pressure-pad J in the bottom of the die 
receives enough pressure from the rubber at the bottom 
and from the pins A’ properly to release the stamping 
from the punch 7 at the right time. 

Fig. 5 shows the fourth operation. 
are used to open the bottom of the stamping and in- 
To prevent the stamping 
The punch A and 
held in 


The punch and die 


crease it to 141% in. length. 
from splitting, the part is annealed. 


the die B are set into a cast-iron plate C 


and 


























A 
aes xa 
D —_ 
c Cc 
PAD | 
) 
G | Fy yF 16 /Y 
L 
FIG. 7. SIXTH OPERATION PUNCHES AND DIES 


place with the headless screws ), The stripper £ is 
open in front, making it possible to seek the work more 
clearly, ax well as to remove it. This type Was adopted 
it has a higher stationary stripper, which ob- 


The strip- 


because 
viates the necessity of making long punches. 
per will vo down the required distance when it comes 
in contact with the press ram by reason of the springs 
F and the bolts G. 

In the fifth operation the punch and die are used for 
opening up the end and flanges to 3 im. diameter and 
setting back the stamping to 334 in. length (illustrated 
and a hardened 
One- 


in Fig. 6). The punch is shown at A 
bushing made in two halves is illustrated at B. 
half of the bushing is set into the stationary cast-iron 
section ( and the other section is set in the portable Cast- 
section D, The bolster plate / is bolted to the 
the usual This while in 
tion is opened and closed with the handle F. The section 


ron 


press in manner, lie opera- 


)) has the necessary forward motion to remove the stamp- 
ing. In order to remove or replace the stamping quickly, 
the die G upon which the stamping is placed also moves 
ferward when the distance. The die 


open necessary 


moves in the same dovetail slot // as the portable sec- 
tion D and receives its motion by the tension of the 
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spring J and the headless screw A. Tlie punch A ha 
a pilot point which enters the die before the flange 

started and centers up both the die and punch, there! 
insuring a perfect concentric flange. The stamping 

annealed and pickled previous to the last-mentioned 0) 
eration. 

A double-action toggle perforating punch and die 
shown in Fig. 7. This perforates at the same time thirt 
six %;-in. holes, 18 in each end. 

The punch A is connected to the cast-iron die plate / 
and the portable punches C are connected by the togeg! 
links D. 
held in a sliding position by the gibs F and the flat-hea 
G. The small punches are held in place by t! 
The stripper yx 


The punches are carried in the beds # at 


SCcTCWS 
plates JJ and the flat-head screws //. 
K is held in position by the flat-head screws ZL and sup 
plied with springs WV to give enough pressure to strip tly 
The die plates are in halves 


stamping from the punches. 
and are held in place by the flat-head screws in order to 
remove and replace the stamping. The front half o 
the die plate is carried back and forth the necessary dis- 
tance in a dovetail and accurately fitted bed at O. Thi 
small slugs are forced to the center and then dropped 
into a receptacle through the slot at P. 





The punch and die used for putting a 10-dee. angh 
on both ends of the stamping are shown in Fig. 8. Thi 
f 
cc 
= ch 








FIG. 8. SEVENTH OPERATION. PUNCH AND DIE: 

final operation turns out a_ finished motorcycle huh. 
which requires seven press operations, two annealings 
and a pickling, and is then ready for the nickel plater. 
The punch is shown at A. The die B is made in halves. 
which are held in position by the screws (, but are fre: 
enough to move perpendicular in the slots D. This mo 
tion is caused by the spring pressure under the dies whe: 
This action is 
The dies are opene: 
half of the di 


the punch leaves the die. necessary t 
remove and replace the stamping. 
by the lever B&, 
in the cast-iron carriage the necessary distance int! 
bed F, and is held in place by the gibs G and the flat 
IT. The plug J is made ol hardened 100 
steel driven into a reamed hole. 
nearth by fillister-head screws AU and given the prop 


which carries the front 


head screws 
The dies are held under 


pressure by the springs L. 


overhead belt 
workme 


Overhead Driving Belts, and in fact all 
should be so guarded as to prevent their falling on 
in case of breakage. Recently a workman was badly injure 
by a driving belt because it was not properly protected, a! 
investigation in the same shop showed five other belts lackin 
guards. While the falling of a belt may not be a life-and 
death matter, it may easily result in a serious accident. 
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Aachine Shop in Southern 
California 


EDITORIAL CORRESPONDENCE 





SY NOPSIS—As in all countries with a scattered 
population, the industries must be varied according 
to the local demand. 
quite a variety of work in a single shop, running 
in this case from oil wells to caterpillar tractors. 
Some of the methods used are described and illus- 
trated. 


For this reason one finds 





The Union Tool Co. is located just outside of Los 
Angeles, Calif., in the industrial town of Torrance, where 
it has erected a large plant. The main shop is about 
1,000 ft. long, in which is manufactured a diversified 
line of tools. One end of the shop is devoted to oil- 
well tools, another section to plain steam engines and a 


third to a new type of caterpillar tractor, the latter being 


The crankshaft end fits into the fork of the coun- 
terweight and the whole thing swings very smoothly in 
the lathe. 
ent sizes of crankshafts and are easily handled in and 
out of the lathe. 

Fig. 3 shows a large indexing fixture which can be 
attached either to a lathe or 
plate. The fixture is a little over 4 ft. in length and is 
used in handling large valve bodies and ‘T-heads. 


hess, 


These counterweights are made for the differ- 


vertical boring-mill face 


A LarGe DIFFERENTIAL SPIDER 


Large traction engines require very heavy differential 


gearing, as can be seen In Fig. 4, which shows a com- 


plete differential spider, with the three bevel pinions in 
by which these spiders 


the 


place, and also the drilling jigs 


are made interchangeable. The fixture consists of 








FIG. 1. FIXTURE FOR 


STEAM ENGINES 


i development to meet the growing demand for cultivat- 
ing agricultural land by power. 

Fig. 1 is a view in the steam-engine department, show- 
ing the babbitting fixture used for the main bearing. 
"his consists of the positioning plate A and the mandrel 
4, which insures getting the babbitt into proper position 
without undue trouble or expense. The positioning plate 
A is bolted to the crosshead guides and in this way lo- 
cates the main-shaft bearings in line with them. Suit- 
ible dams are used to prevent the babbitt flowing out 
of the end of the bearings, the collars on the inside of 
each mandrel taking care of the inner end. The handle 
(' makes it convenient to lift the fixture from this end. 

In turning these crankshafts the usual makeshift bal- 
ancing is made unnecessary by the counterweight shown 
in Fig. 2. The latter is bolted directly to the face plate, 
the eye-bolt is unscrewed and the lathe is ready for busi- 


BABBITTING MAIN BEARINGS OF PLAIN 





& 





COUNTERWEIGHT FOR TURNING 


CRANKSHAFT 


FIG, 2. 


base A, with a substantial upright at the back, carrying 
the circular member 8B, with the bushings at ( and J). 
The spider to be drilled is slipped over the stud # and 
fastened by the nut and slip or open washer shown. 
The drill is guided both by the bushing in the outer 
insure the 
holes for the pinion shaft being The 
spider and the ring which surrounds it are indexed around 
to the proper position as the holes are drilled. The 
fourth hole, controlled by the bushing B, is for a lubri- 
This fixture has been found 


gear and by the secondary guides F, which 


radial in each case, 


cating tube, as shown at G. 
to be very satisfactory. 


Borinc Hoes 40 Fr. Lone 


One of the well-drilling tools made by this company 
involves the boring of a 214-in. diameter hole through 


drill shanks ranging from 30 to 45 ft. in length. These 
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shanks are about 6 in. square outside, the longer ones 
weighing more than 2 tons. The boring is done in a 
Gisholt lathe by means of a special carriage, the regular 
turret being removed for this purpose. The bar to be 
drilled is held firmly in the carriage at the front end, 
while the back end is supported in a suitable manner. 
A special form of drill, consisting of a sort of cutter 
head with four cutting lips, is employed. This has flutes 
on the outside, a soda-water lubricant being used, which 
is forced through these outside grooves and washes the 
chips through a hole in the center. This drill has proved 
very efficient, and although it was not in operation at 
the time of my visit, I was assured that it could drill at 
the rate of 36 in. per hr. Furthermore, it seemed to have 
no difficulty whatever in keeping the holes remarkably 
central throughout the length of the bore of the drill shank. FIG. 3. LARGE INDEXING FIXTURE FOR LATHE 























i 
POs i bar od eels bias 

















FIG. 5. TWO LATHES COUPLED TOGETHER FOR THREADING LONG BARS 








The boring bar is put through the 
hollow spindle of the lathe and 
gripped in the lathe chuck, being re- 
leased and “fleeted” or pushed ahead 
to make up for the distance it has 
been fed into the work. The boring 
is then continued to the length of the 
feed and the operation repeated. The 
bar is fed to the drill, the back end 
being supported on rollers, to make it 
feed easily against the drill. 

Another interesting method is that of 
threading the ends of these long drill 
rods or holders. In order to do this eas- 
ily and economically two Bridgeford 
lathes were coupled together, as shown 
in Fig. 5, by putting two tie rods from e ; eee = Sie ne eee me : ; 

FIG. 4. FIXTURE FOR DRILLING THE DIFFERENTIALSPIDER OF A LARG! 
the end of one lathe to the other. TRACTION ENGINE WITH THREE BEVEL PINIONS IN PLACE 
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Frictionless Trolley 


We had a swinging-boom crane and wished to put 
upon the boom a frictionless trolley. The illustration 
we did it. 


The boom was made of two 6-in. channel bars placed 
| in. apart. 


shows how 


On these channels ran two flanged sheeves 
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FRICTIONLESS TROLLEY 


mounted upon one shaft. Hung upon this shaft, as shown, 
ix a triangular frame, with the upper side curved from 
the lower corner, from which the air hoist is hung, 

As the wheels roll on the boom, the are of the triangu- 
lar frame rolls on the shaft on the same principle as a 
“as rolling 

SWEET. 


barndoor roller works, and it works as easv 
olf a log.” Joun E. 
Syracuse, N. Y. 


we 


% 


Contractors’ Air-lilose Tool 


When handling air hose under severe service conditions 
it often becomes quite a problem to keep it in eood re- 
pair, especially as regards the blowing out of fittin 


rs 
= 
= 





AIR-HOSE TOOL 


Various tvpes of clamps and devices for wiring hose 
pon fittings are on the market, but all ever brought to 
the attention of the writer failed when subject to the 
evere service of contractors’ work, especially if that work 
vas piece work. 

Finally, however, a little tool was found which has 
~) Many points of superiority that many would be better 





off if it were more widely known. It is exceedingly sim- 
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ple, can be made anywhere by anyone and as easily used 
A fitting properly wired in place with it will stay in 
place until the hose goes to pieces through natural weat 
and tear. 

Take any piece of tough wood (a piece of hickory 
hammer handle 6 to 8 in. long is excellent) and drill two 
or more holes 44 to % in size through it as shown in 
sketch. 

Clamp the hose fitting and the end of the wire to |» 


in. 
the 
ti ; 
used in a vise. Put the hose in place, thread the wire 
through the holes in the tool as shown and proceed to 
as 


wind the wire around the hose and fitting as tightly 


desired. Using two holes will usually give sufficient fri 


tion on the wire to enable all the pull desired to be ob 
tained: in fact, care must often be used to prevent pulling 
the wire in two. A dozen to twenty turns put on tightly 
in this manner will hold a “tail” or “buck” hose securely 
during the life of the hose, and the work can be done neat 
The tool can be 
or two by anyone, and with its use the blowing out of hose 
If for all 


around efficiency, simplicity and the ease with which it 


ly and very quickly. made in a minute 


fittings can speedily he made only a memory, 


can be made it can he equaled Ol surpassed, | should ly 
vlad indeed to hear of it, as my work requires such a tool, 
and the one here described certainly is far superior to 
any other tool or system I have ever seen, 
H. b. 


Brantford, Ont., Canada. McDernip. 


Sheet-Metal Gang Punch 


a 
In a large portion of the machinery that is produced 
in multiple quantities, particularly those classes of goods 
that go 
eccur innumerable instances of the use of fairly large 


into household equipment or farm tools, there 
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PORTABLE GANG PUNCH 


pieces of sheet metal. Some of these it is often necessary 


to strengthen by riveting the seams. 

Few shops are equipped with power presses of sufficient 
table size to blank out these pieces or pun h all the holes 
is customary to trim 


at one operation, Consequently it 


a templet and center- 
After that the sheets 


the sheets to size, then lay on 


punch all the centers for the holes, 
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go to a hand or power press, where the operator centers 
the punch in each center mark and punches the hole. 
However, if there are several sizes of holes in the sheet, 
each sheet is handled through the press once for each 
size of hole. 

To attain almost the equal results of a large press, so 
far as rapidity and accuracy are concerned, and at a 
saving in cost of dies and plant equipment, the following 
device has been developed and used where the output of 
several thousand standard sheet-metal pieces has war- 
ranted a small outlay for the tool 

The device is of two parts, hinged together on the back 
side and opening and closing like a book. The top half 
is raised and the sheet to be punched is laid against suit- 
able stops on the bottom half. These stops fix the sheets 
accurately for position. The upper portion is then closed 
down on it and clamped. 

The operator using any ordinary machinist’s hammer— 
perhaps a heavier one for very heavy stock—strikes a 
smart blow on each of the punch-head buttons projecting 
above the top surface, and at each blow the sharp punch 
below pierces a corresponding clean hole in the sheet, 
from which the spring immediately clears it. 

Referring to the details of the device, its main con- 
struction consists of three parts, all made of cast iron. 
Part A is a thin frame of cast iron which guides the 
upper ends of the punches. B is an identical piece, ex- 
cept that it has on one side the lugs for the hinge and 
on the other side projections for the clamp and is fin- 
ished on the lower face. Part C is finished on its upper 
face to correspond to B and carries the hinge and clamp 
lugs to match. C must be made considerably heavier, 
because the die blocks D, made of tool steel and hard- 
ened, must be inserted in it. 

The punch £ is turned with a slight shoulder, against 
which the washer F’ carries the pressure of the spring @. 

A small pin can be inserted through the punch at 
H, to keep it from jumping out of its socket. 

Machine-screw J and pipe-thimble A are inserted at the 
necessary intervals to clamp the plates together and 
space them properly. J. V. HUNTER. 

Minneapolis, Minn. 


- 
% 


An Interesting Height Gage 

In Fig. 1 is shown a 4-in. height gage for laying out 
work of any kind. Fig. 2 shows the tool fixed for measur- 
ing different heights between two points. 

In the construction of the tool, A is a piece of soft steel 
carbonized and afterward ground. It has four holes, 1 
in. apart, so as to get 1-in. adjustment with the part 2B, 
It also has a V-groove for keeping the parts £ and C in 
line with each other. The base D is hardened and ground, 
and to give it a true bearing surface it is relieved in 
The rod A is inserted into the base, with the 
two parts B and C sliding a snug fit. The part B is 
made to suit the 1l-in. micrometer head #. It also has 
a screw hole for the setscrews F' to hold it in place after it 
is moved up against the pin G. The part C is split and 
has twe small screws to take up the wear if necessary and 
a setscrew hole for the screw //. The scriber J is at- 
tached with the part K. The part Z (Fig. 2) holds part 
B, into which the micrometer is inserted. 

To operate this tool for laying out work when the 
scriber J is used, first bring the part B so that the point 


the center. 
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of the seriber is in exact line with the bottom of the bas 
D. To obtain correct reading up to 3 in., bring the mi 
crometer thimble to zero and adjust the screw so that i/ 
just touches the end of the micrometer spindle. Whe: 


it is desired to scribe a line 34 in. from the surface plat 


/ 








be 


Ni 


NH A a 
ing 








FIGA > 
AN INTERESTING HEIGHT GAGE 


turn the thimble to 0.750 in., then bring up part C s 
that the end of the screw strikes the spindle and tightens 
the screw. The tool is now ready for scribing. If it 
should be desired to scribe a line 134 in. from surface 
plate, pull out the pin, put it in hole No. 2 and proceed 
as before. 

In Fig. 2 is shown how it can also be used for measuring 
heights of different steps or on jig work when buttons 
are to be located in the correct place. 

New Haven, Conn. E. H. 


ge 


Fixture for Bending Tubes 


Bending tubing on a short radius without buckles is 
usually a difficult operation. The illustration shows a 
method by which tubing can be bent to a medium radiu 
very rapidly. The fixture is operated by hand. It con 
sists of the bend or former A, the back guide B, thi 


SUNDKVIST. 





FIXTURE FOR BENDING TUBES 


sweep lever C, the clamp J), the support bar # for iro 
ing the ball /, and the clamp @ to hold the support ! 
in proper relation to the tube // being bent. 

The action of this bender can easily be understor 
from the illustration. The ball F riveted on the e! 
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of the bar & must be located in the right place to iron 
the wrinkle and this can only be determined by experi- 
The ball must fill the inside of the tube exactly. 
The clamp P is 


ment. 
The form should fit the tube nicely. 
tightened by the sweep handle K. 

F. C. Mason, 
Grand Rapids, Mich. 


Portable Tank and Oi] Burner 


The outfit illustrated will be found extremely useful 
in any railway or similar shop where local heating is to 
We use it very extensively in putting patches 
on boilers, heating for bending or straightening of frames 
It has 
even been used for thawing out frozen water pipes in cold 


he done. 
and also for steel-car and locomotive-tender work. 


weather. 
Although any convenient reservoir can be used, the one 


shown will be found to give excellent satisfaction and is 





FIG. 1. 


THE WAY IN WHICH RESERVOIR Is 


MOUNTED 


THE 


easily made. The illustration shows a 12x33-in. reser- 


the The 
i\rrangement can he employed for reservoirs ot other S1Zes, 


oir and way in which it is mounted, same 


TABLE 1. DIMENSIONS OF CAST-IRON BODY 
Size Thr 
Pipe, A B ty D Dy i G H I J K pel 
In. In. In In In In li In. In. It In. In 1 In 
A 8 2 1, 11 ly, By 1% 18 
95 25% 4 1) 2% , ; le 14 
i 11% 34 bo 2 i, s 1 Vy 1 i 14 
Size Phi 
‘ipe, L M N O P QR Ss I U \ pe 
In. In In In. In. In. In. In. In In In I 1 In 
% 21: %% 5g 1% 1% %, li, 1; 0.67 1! % 18 
% 3% % 2 1% 1% & % 1% O840 14% 1 14 
1 3% 1 1 1% 1% %Be w% 2% +1.050 2 1 14 
TABLE 2. DIMENSIONS OF BRASS NOZZLE 
Size A B Cc D> Kk I H I Thr 
Pipe, In In. In In. In In In In In per 1 In 
36 % 5% Me 3% “74 ut 1s 
Ve 1 "3 \, ‘Ss it 14 
74 1% 1 ie u% ] 4 ly 14 


retainine’ band should 
¢ fitted to the particular reservoir to be used. 
re 16 in. in diameter. 


The reservoir is filled with oil, 


ind in any case the axle and the 


The \ heels 


and as can be seen, the 
air from the pipe running along the top goes down into 


he oil, forcing it up the pipe at the other end and into 
the burner. The supply of oil is regulated by the %4- 
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in. globe valve shown. ‘The same air line supplies pres- 
is carried on the end of the 


directed to 


sure for the burner which 


hose, so that the heat can be any desired 


point. 
The details of the 
tables clive all 


burner are shown in Fig. 2, and the 


necessary dimensions for three sizes ol 


from Air Line 





+ ~ - A 
5 ig om Valve 
Wisi , 
> RK a 
» . J 4 
> _ 
; A (2x33. 
oa RESERVOIR 
FIG 2 DETAILS OF THE BURNER 
burner—144, 244 and 254 in. at the nozzle end. Thess 
proportions have been found satisfactory in practice and 
should give good results without experiment or dela 
They are for %-, Y%- and %4-in. pipe. 
Renovo. Penn. Josepi K. Lona. 


A Cross-Jawed Wrench for 
Special Work 


a 


The illustration shows a form of wrench which will be 


found useful in places where it is necessary to reach in 


to get hold of a nut ora bolt. The jaws are of the usual 
B— 
- 
— yc 
7 GPa . 
y M LW \ d 
y Ni, 
Wy 
A“ Wy 
ii ' 


CROSS-JAWED WRENCH 


sliding type, but instead of being in line with the handle, 
as in the ordinary wrench of this kind, are at right angles 
to it. The handle A the rest 


} 


of the wrench beine dr 


in this case is 8 in. long, 
Wh in proportion, 
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It can be used in many places where a socket wrench 
is ordinarily needed and has the advantage of having 
strong, adjustable jaws. A bar of sufficient stiff- 
ness to resist bending is inserted through the handle in 


steel 


either of the holes B or C, which for convenience are 
bored at right angles to each other. I have found this 
very useful in my own work. Oscar Hom. 


St. Joseph, Mo. 


An Adjustable Boring Tool 

The illustration shows an adjustable boring tool. It is 
made with a 1144x4‘-in. 14-pitch adjusting screw A. The 
small ends fit in the gib B. The screw head is graduated 
for adjustment of cut required. Three holes are 
drilled the and a slot in the 


also 


through head screw end, 























> 


AN ADJUSTABLE BORING TOOL 


<0 that adjustment can be made with either a wire or 
screwdriver. The tool holder ( has a thread cut for ad- 
justment of the cutter, a 14-in. hole DY through which 
the cutter / is placed beine held with a headless screw 
as shown, Il. S. Mouineu. 


San Diego, Calif. 


Punching Aluminum Foil 
In punching out laminations from aluminum foil 0.001 
in. thick, the open punch A and the die B were used, and 
stock cut in squares the correct size was punched in stacks 
of ~0 to wa. 


ful of the stock, dangerous in placing each stack under 


This was found unsatisfactory, being waste- 





a 


PUNCHING ALUMINUM FOIL 


the punch and giving more or Jess ragged punchings. 
Also, it was discovered that the top punching adhered to 
the punch, while the rest of the punchings were so tight- 
ly forced together that they were torn in being separated, 

The arrangement here shown was then developed and 
foil comes in 


vave satisfactory results. The aluminum 
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rolls of the correct width. These are placed on pins 
the board C, which is mounted on the floor stand. Be- 
tween the rolls of foil are roils of paper. 
In the illustration the paper rolls are 
and the aluminum rolls at A on the board. The operati: 
The various strips of foil, with a paper |x 


shown at / 


is obvious. 
tween, are carried through suitable guides to the fee 
rolls HE, which deliver the strips to the punch and 
and then carry away the waste. This makes the operatic: 
automatic and safe, and at 80 strokes a minute with si 
rolls of stock gives a satisfactory production. The fo 
and paper punched out are separated by girls. 
Springfield, Mass. Cuares F. Rogers. 


4S 


A Reliable “Old Man” 


‘The annoyance caused by broken or stripped setscrew-. 
lost arms and posts that become so badly burred as t 
require the use of a sledge to move the arms of a portal)! 
drill rest or “old man,” may be avoided by fastening tli 
arms in the manner illustrated. 

Post A is made s's in. smaller than the hole in arm /’. 
The smaller hole to receive key C 
than the diameter of ( 


is drilled a's Hh. eye 
and so located as to cut into | 








BZ P 
) 
\\y 
i 
° => NNN iy 
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Wt) wifi! 
2°Diare 
A 
| 
| = Si ™ a 
= > —_ nee lb » 
< anne 
is \ oe 
\ Sal Detail of Key 


A RELIABLE “OLD MAN” 


larger iiole as shown. The key is made of tool steel, 
partly flattened on one side, the flat being deeper at one 
end. 

To assemble the tool, the key is put in place, the arm 
B is placed over the post A and the end of the post riveted 
A slight blow with a hammer on either end is sulli 
The ends not being 


over. 

cient to tighten or loosen the key. 

flattened prevents the key from being driven out. 
Once assembled, none of the parts can be lost, and a 

hammer. 

M. AVHEARN. 


adjustments can be made with a 
Greenville, Penn. F’. 
& 


Physical Properties of Steel, 
tests were made, 


without specifyin: 


lead to mater! 


Data on 
the section from which the 
discrepancies, according to a paper read before the Iron 
Steel Institute. A standard test piece which has been heat 
treated after machining will, as is well known, show }* 
centages of elongation and reduction which cannot 
tained with a test piece machined from a heat-treated part 
greater section. Again, a treatment which will produce c¢ 
tain properties upon a test piece treated after machining 
the inconsist 


be ol 


not suffice for a heavier section. Because of 
ency of imposing physical specifications based on a 
test specimen heat-treated, as against a specimen cut 
larger section after heat-treatment, steel manufacturers hav: 
often found difficulty in meeting requirements. Physical 
specifications should be drawn up in accordance with resul 


obtained from tests taken from tne full section in question 


standa 


from 











1915 AMERICAN 


December 9, 






20) QU1UUUAUUDANPUAUUUUUUUUOUEAUAUUUUOOAGUAAUUUUOUULDAANAAULUO UU EAGOAU OEE AU 





MACHINIST 


1045 

















GUUUAUUALLUUUULNNEEUGUUUUEUONNEULUGUUUUUEOEONACAUUOEGDGUUUOUUU ELGG AMAA EUUAUAU UOT EUUA AUNT E 





Jiscussion of Previous Question 


PT CULLUM LOCOROCO Lee UMLUL LUG LLOGE DOCU PUOLULLOLL POCO ees 


mutt} 











Putting Pistom Rings in 
Cylinders 
On page 645 was given a kink for putting piston rings 
in cylinders. 
ple, method is to use a piece of heavy wire bent around 
the ring and the ends then bent parallel to each other, 
Then with the 


A somewhat similar, and also a very sim- 


but with a little space between, as shown. 


oe 





| | / 
PUTTING PISTON RINGS IN CYLINDERS 


lingers or a pair of pliers the ring can be sufficiently con- 
tracted to slip the piston into the cylinder. This is espe- 
cially convenient when working in cramped quarters or 
the 
piston and the cylinder must be lowered on the pistons. 
The wire band is similar to that often used to tighten or 
loosen covers for fruit jars. RayMOND W. Cragin. 
Brookline, Mass. 


when tops of cylinders cannot be removed to put in 


% 


Cutting-Off Swage That Did 
Not Work Well 


In the last paragraph on page 856 Mr. Hunter says 
regarding the swage: ‘Fortunately it was not an expen- 
sive tool to make, 5 or 6 hr. shop labor covering pattern 
work and all.” This perhaps is where he was very un- 
‘ortunate. 

After carefully studying the design of the swage, it 
does not seem possible that the result would be such 
as is shown in his illustration if the dies had 
curately made. He further says: “The slots for the in- 
crtion of the hard-steel cutters were cored out, and cutters 
were forged to fit.” Evidently the only machining done 
was drilling the holes for the guide pins. If, however, 
he had spent more time making the tool accurate, and the 
‘esults had not been satisfactory, there would be no fur- 
ther question as to its practical use without some altera- 
tions in design. Perhaps the tool would not give satis- 


been ac- 
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factory results even if well made; but this does not seem 
to be proved, 

My experience indicates that it is never safe to con- 
demn the results obtained with an experimental tool on 
work of any nature, unless it has been well made or 
shows more unmistakable failure than the swage shown. 


Mass. P. A. WEBSTER. 


Readville, 

Punch and Die for Squaring 
Hleads of Brass Bolts 

The solution the 

heads on page 995 is interesting, but seems to be unneces- 


Why not have the bolts set verticall) 
and shave or punch from the end instead of the side? 


of problem of squaring the screw 


sarily complicated. 


This would seem to afford a better support for the bolt 
head than the method shown. ‘The same type of punch 
or shear could be used. 

The best way, however, seems to be the method illus- 
trated on page 1035, Vol. 42, from the practice of the 
Denver Rock Drill Co. This shaves the whole bolt head 


at one stroke and should be very easy to work with a 
brass bolt head, and is a cheap device to make. 
New York, N. Y. I. B. Rien. 


Fractional Calculator 
After having made and used the simple fractional cal 
Mr. 


rgestions to make nl 


culator described’ by Porter on page 328, I have 


the following sug regard to his dire: 


tions for using it: In his directions for subtraction the 


vuswer is in front of the slot. This seems to be a good 


AL. WANNA \N 
WN 


WN 
WN MN Oe a 


U a f 


; 


i 
| 
| 
| 
| 
-- oy 


~-/2--><----------- 23 i 


/e 


ADDING UP THE LENGTH OF A SHAFT 


thing, as you could take your pencil away to put down 
To vet 


the answer and still have the 
the same advantage in addition, you can put the slot at 


»answer pointed out. 
one of the fractions, put your pencil point in the hole 
opposite the 1 and move your disk till your pencil point 
ix opposite the other fraction, and the answer will be op- 
posite the slot as in subtraction. 

Another advantave of this method is that it can be used 
a number of fractions. 


the 


in the addition of 
To illustrate, of the 
as shown in the sketch, and proceed as follows: 


we take dimensions shaft, 


Put down whole number (1) and set the slot of the 
Next 


dimension 


calculator at 4, checking each dimension as taken. 


put down the whole number in the second 


l ; i da 
(3) under the first 1 “" and putting the pencil point in 
») 


the hole opposite the 1, move the disk in a clockwise di- 
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rection until the pencil comes opposite 4%. 


The pencil 
is again placed in the hole opposite the 1 and the disk 
moved until the pencil point is opposite the lf (the third 
dimension shown). It will be noticed that the slot has 


passed the 1, so a 1 must be placed under the first two fig- 
1 

ures (:) Proceeding with the rest of the dimensions 
l 

in a like manner (always checking a dimension as you use 


it) turning the disk in a clockwise direction and putting 
a one in the column of whole numbers whenever the slot 


I 
» 
~” 
reaches or passes the 1, we get a column of figures— l 
I 
» 
5 


viving a total of eight with a fractional reading of 
on the calculator, Warren Tl. Webster. 
Cincinnati, Ohio, 


Safety Screem Glass for 
Grinding Wheels 

On page 825 is shown a safety screen glass for use on 
erinders. 

Such a device could probably be used successfully only 
where the grinding is done dry, as the water thrown In wet 
grinding would soon spatter the glass and thus obscure 
the vision of the man at the wheel, which might lead to a 
more serious accident than that which it is intended to 
prevent. 

The use of goggles is of course more or less troublesome, 


but it is diflieult to see how the device referred to is a 
safer and saner substitute. Hl. R. GruuLiaM. 
Zanesville, Ohio. 


t ° ° ... - = fe om 
MNeeping Chips Away from the 
Boring Bar 

With reference to preventing chips from interfering 
with the boring bar when boring long holes of small di- 
ameter, as described by S. TL. Shelfer, page 427, [I believe 
that the trouble is usually due to a faulty design of the 
horing bars. 

Taking the the illustration, one 
can readily see that it will have to be brought very low 


bar as shown in 





\ / j 
— poy Vp—-y J Ye > hhh SNS Id bed hj ddutimmms exec a 
aad s 


STRENGTH 





FOR MAXIMUM 
FOR CHIPS 


BORING BAR 
AND ROOM 


DESIGN OF 


in relation to the bore to get satisfactory cutting action. 
It is this eccentricity of the bar in the hole which allows 
chips to get wedged between the bore and tool and so dis- 
turb the adjustment. If 
the sketch has the cutting point fairly well in the center of 
the bar, and of such offset that the bar comes almost cen- 
tral, a larger diameter bar can be used and still provide 


the boring too! as shown in 
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more room for the chips. The chips of a long slender har 
do not, as a rule, take up much space. 
The illustration shows a boring bar with maximu 
chip room and a stiff bar. H. L. eLETCHER. 
Stockport, England. 


38 


Counting the Number of Teet! 
im a Wheel 


The usual, though wrong, practice when counting th 
number of teeth in a wheel is to mark a tooth, and |) 
the time the marked tooth comes round it has been for 
gotten whether it had been counted or not. Of cours: 
the process has to be repeated again and perhaps again 
Mark the space and you cannot go wrong. 
HW. L. 


Stockport, England. FLETCHER, 


8 
Modifying the Teeth im Gears 
On page 734 Charles A. Waring contributed an article 

on “Modifying the Teeth in Gears,” in which he mac 

the following statement: ‘On page 26 of the “American 

Machinist Gear Book’ the practice of modifying the tect! 

in bevel gears such as are used in automobile rear axles 

is referred to, but no information is given as to the rules 
for the same as adopted by the best gear makers.” 

This was followed by an interesting diagram, take) 
perhaps from page 17, Fig. 24, of the above-mentionc: 
book, for determining the interference point on geal 
teeth. 
to a 55-tooth, 444-pitch, 1714-deg. pressure-angle bevel 
gear and a 16-tooth bevel pinion. 
finds that he has a maximum gear addendum of 0.1755 
instead of the actual addendum of 0.147 in. gi! 
by the gear makers. I understand that he 
have explained the rules used for determining the actual 
tooth addendum and dedendum of modified gears. 

By referring to page 26 of the “American Machinist 
Gear Book” I find the following information, which seems 


This diagram represented a spur gear equivaicnt 
By computation lie 
in. given 


wishes to 


to cover the general subject with much detail: 

“A common method of modifying the involute toot! 
to avoid either interference, undercutting or the neces 
sity of departing from the true outline is by shortening 
the and th 
pinion tooth. The opposite treatment is given the gea! 
tooth, the dedendum being made deeper to aecommodat: 
the added addendum of the pinion, and the addencu: 


dedendum lengthening the addendum of 


of the gear correspondingly short.” 
This treatment automatically shifts the addendum an 
dedendum angles correspondingly. 
The rule for determining these new angles is as follow 
_ ; Given addendum 
Tangent of addendum angle = ; 
i Roe, Apes distance 
Tangent of dedendum angle 


_ Full depth 


Apex distance 


given addendum 


The question still remains, When shall we change fro! 
the usual standard angles and what amount shall \ 
change ? 

The amount is governed by the point A in the sket 
situated at the right-angle intersection of a line draw 
from the center of the pinion to the point of tangen 


of the pressure line and base circle. Should this pot! 




















December 9, 1915 AMERICAN 


fall within the addendum circle of the meshing 
the gear tooth B will interfere from this point up to 
its addendum circle, and should the point fall on or 


outside of the addendum circle, no interference will oc- 


year, 


cur. This desirable location is attained on modified 
vears. 
It is evident from the diagram that had these gears 


tooth 
the difference between addendum 
and 0.048 in. When a 0.147- 
in. addendum is used on the gear and a 0.297-in. ad- 


cut to standard proportions, the interfer- 


ence distance would be 


been 


0.222 in. 0.1738 in., or 
dendum on the pinion, no interference can occur as the 


maximum addendum 0.1738 in., or interference point, 
falls 0.0268 in. beyond the actual addendum circle. 
, One type of the modified tooth is determined ly using 


for the pinion addendum two-thirds and for the gear one- 
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DIAGRAM OF MODIFIED TEETH IN GEARS 


third of the working depth of a standard tooth of the 
same pitch, without any change in the full-depth, or cone, 
angles. 

This was the method used when designing the par- 
ticular gears shown in the sketch. 

Another method, and a better one, is to make the pinion 
addendum seven-tenths of the working depth and three- 
tenths for the gear, shifting these angles correspondingly. 
In this case chordal tooth thickness and ad- 
dendum measurements only are used. 

These may be computed by the following formulas: 


corrected 


’ 180 deg. 
Sie ; = 


S we. booth Chordal thickness. 


Pitch radius X 2 
Pitch diameter radius 


: Vv4x pitch radius® tooth thickness? + 


16 of working depth Corrected addendum. 


The accompanying illustration shows a comparison he- 
tween the standard and the modified teeth proportions 
and the face angles. 

It is of interest to note that when increasing the ad- 
dendum of the pinion tooth, a different portion of the 
involute curve is used, as shown by the dotted line. 
This reduces the are of approach and the tooth friction 
at the peint of contact, but the are of recess is in- 
creased, all of which helps to make a quiet, durable gear. 

Providence, R. I. tonERT R. Cornet. 
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Linkwork Problems--Velocity 
and Force Relations 


In the article on linkwork problems by F. A. 


Halsey, 
page 503, there appears to be a mistake in the solution 
' Fig. 10. The explanation of this figure is 


ol correct 


to the point where it is stated that “the velocity of the 


tool slide # 


is now found from CG precisely as in the 


case of the steam-engine mechanism of Fig. 8.” 
As the tool slide £ is moved by a link from the point 
that 


D, it is evident the velocity of the point D must 


\ 
\ 


© enedeecnemesecncesenccesscess Ax 









3. 
— 


DIAGRAM OF 


VELOCITY RELATIONS 


be obtained first. From principle (C'), given in the 
beginning of the article, the velocity of the point D is 
found by drawing the line BG as on the accompanying 
illustration (Fig. 10 corrected) and drawing VJ perpen 
dicular to BC, 

The velocity of the tool slide is now found from DJ, 
as given in the original article. 


Cincinnati, Ohio. Water H. WEsBsTER. 


Lathe Centers 


Regarding the question Mr. page 
866, I believe that more than nine-tenths of the trouble 


Lubricating 


raised by Prince on 
due to burnt lathe centers is caused either by the ignor- 
ance or the carelessness of the operator, regardless of the 
lubricant 
ters are not set up too tight, and the mere fact that they 


used. Care should always be taken that cen- 
are all right at the outset is no guarantee that they will 
remain that 
heating, and as the cut progresses it often becomes neces- 


Way. Long work, CS Pec lally, expands with 
sary to ease off the tail center, judging by the degree of 
heat the the 
forming a pretty reliable pyrometer. 


developed at center, human epidermis 

Centers should also 

be eased when speeding up for polishing or filing. 
Another that little 


size of the center hole in the job. In 


the 
these 


matter receives attention 1s 


most cases 
holes are too small, and, under heavy cuts, heating 1s 
bound to occur to a greater extent than would be the case 
if they were made of liberal size. A little extra time spent 
in putting in bigger centers to support a forging will 


As an 


example of decent-sized center holes for a forging, say, 


often save the time of a second roughing cut. 


114, in. in diameter, to be reduced to 4 in. or thereabouts, 
and about 5 ft. long, the center hole should be made 3 
in. in diameter, to allow a good roughing cut to be taken 
without danger of undue heating, breaking the center 
or pulling the job out from between the centers. 
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For hard cast-iron rolls about 26 in. in greatest diam- 
eter by 10 ft. long and weighing in the neighborhood of 
10,000 Ib., I have found that a center reamed to show 1144 
in. diameter is satisfactory. In this type of roll the trou- 
ble with centers is more likely to occur when the lathe 


Is speeded up to file the journals. 


Another point that seems to influence the tendency 
to seize on the part of centers is the material being 
worked. Mild steel has very rarely given me trouble, 


faster than the lathe center. 
while car- 
unan- 
hardened 


as it is soft and wears away 
The alloy steels come next in making trouble, 
0.80 to 1.25 per cent. carbon, 
pretty closely, and 

the least provocation. 


steel of 
nealed, has to be watched 
tool steel mandrels seize at 

| find that heavy steam-engine-cylinder oil mixed with 
graphite—either the flake variety or the powdered kind 
that is received by the keg for foundry use—or white lead 
and oil that has a little powdered chalk mixed in it, is a 
vast improvement over machine oil or cup 
will stay on the job when cup grease has melted thin 


bon tool 





grease. It 
and 
run away. Graphite and oil is more trouble to prepare, 
as the lathe hand usually is provided with a small can of 
white lead and has chalk to help in truing up jobs. 
When I am compelled to use machine oil I like to cut 
little groove in the upper part of the lathe center with 
a saucer wheel on the tool grinder and stone off the sharp 


edges. The groove then acts as a channel to convey the 
oil to the center. 
It has always been my experience, however, that, re- 


the lubricant used, the operator must use 


judgment and discretion, watching closely to insure free- 


vardless of 


dom from burnt centers. 


Ironton, Ohio. RoLtaANnp V. HutrcHtinson. 
Machinist Imstruction im the 


PubliceSchool System 


Efficiency 


to do a 


The article on page 159 interests me. 
pears to be based only on the time taken 
of work, although the quality of the product probably 
attention, for limits are mentioned. Still I 
that in an efficiency ‘test, for beginners 
the quality of the work done should have 
a distinct share in the result. 

In my experience with engineering students in a 
mechanics laboratory I have found that a record allowing 
distinctly for quality in addition to the quantity of the 
work done constitutes the best criterion upon which to 
base the value of the student’s effort and ability. Again, 
if only the quantity of the exercises performed be taken 
into account (which is the case when a time efficiency test 
alone is employed) some have a tendency to do much 
rather than a fair amount well. 
good to encourage quality in 
for quality and 50 


ap- 


piece 


receives 
would 
particular, 


suggest 


work indifferently 

For this reason is it not 
work done by allowing 50 per cent. 
per cent. for quantity ? 

Another plan which I have found to answer well in 
laboratory work is to have a plan of the room as shown 
posted at the entrance for each class period indicating 
where each man is to This is particularly helpful 
when the number of students is large, say 50, and where 
they are using different appliances at one time. It insures 


Y0, 


the greater proportion of the pupils work to which they 
can apply themselves immediately and prevents any excuse 
for loitering. 
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Those students whose work is uncertain can now ly 
seen at the beginning of the lesson and easily started 
a comparatively short time. Such a method should }y 
applicable to a school workshop. 

Upon commencing work each student is supplied wit! 


a printed instruction sheet, telling him just what to do. 


without too much detail, allowing room for his ow: 
initiative. These exercises include general workshop 


arrangement, screw cutting on the lathe, with calculation 
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PLAN OF CLASS ROOM 


of necessary gears and verifications of correctness, as well 
as exercises on the drill, shaper, planer, milling machines, 
including indexing and spiral cutting, and finally on 
relieving in the backing-off lathe. 

This work on machine tools in the machine shop is 
principally arranged in order to instill into the coming 
engineers the principles and uses of workshop appliances. 
In all cases the pupils are required to send in a report 
neatly entered in a book and submitted for examination 
and marking where actual pieces are worked on. The 
finished article has also to be sent in to be inspected for 
various considerations. G. S. BowLina. 
Sheftield, England. 

% . 
The use of this steel is confined 
and it is not in general us¢ 
One of the principal uses 





Uses of Chromium Stecl 
principally to a few specialties, 
as an all-round engineering steel. 
is for balls and ball races. The great mineralogical hardness 
obtained by quenching is very desirable for this purpose 
The steel for this application contains approximately 1% each 
of carbon and chromium. Chromium steel is also used fo! 
stamp-mill shoes, in combination with soft steel in laminated 
plates for construction of burglar-proof safes and in the sam¢ 


combination in bars for jails. The low- and medium-carbon 
types containing 0.80% or less of chromium, have somewhat 
higher mechanical properties than the corresponding earbon 
steel. They are not used to any great extent, other alloy 
steels being superior both in static and dynamic strength 
Chromium steel is also very likely to crack and check in 


heat-treatment. 
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Tyranny of Specifications 


American machinery builders know more about speci- 
fications today—particularly foreign ones—than they did 
a year ago. It is more than likely that their experience 
will continue to increase in volume, with perhaps a leap 
and a bound when the war closes. It is not at all cer- 
tain that there has been a complete “meeting of minds” 
between the offerer and the accepter of all of the speci- 
fications and contracts for war materials. 

It is openly stated by persons who should know that 
many of the contracts for munitions contain a sidestep- 
ping clause. If the material is wanted badly, this in- 
nocent-looking detail is overlooked. But should a con- 
dition arise where the material was not urgently needed, 
this harmless-appearing provision might be brought to 
the surface, insisted upon and bring about a situation 
where seller and buyer could not agree. The result might 
easily be a deal of trouble, if not a virtual or real can- 
cellation of the contract. 

It is stated that some of these provisions hinge around 
material, others around limits and still others around 
finish. In any event, it is easy to specify material that 
cannot be procured, call for limits that are a practical 
impossibility under conditions of quantity manufacture 
and specify finish in such general terms that nobody 
knows whether it is being supplied or not. If a 
cification states that the finish shall be satisfactory to 
the inspector in charge, who is to decide whether it is 
satisfactory except the inspector? The fact that state- 
ments of this kind are being circulated is sufficient rea- 
on for the prospective taker of a munition contract to 
read it over more than once and make sure that nothing 
of this kind is hidden under some innocent-looking stip- 
ulation in regard to material, limits or finish. A word— 
tc. 

But not all of the American machinery-builders’ ex- 
rience has been gained with foreign contracts. He has 
ilso taken some of American origin. The -present busi- 
Ness conditions are permitting him in some quarters to 
‘hake himself free from what can properly be called the 
‘tyranny of specifications.” When a manufacturer is 
unting for work, very naturally the man who wishes to 
lace the contract can say a great deal about the speci- 
cations. But when the shoe is on the other foot, and 
ithe purchaser goes to the manufacturer and offers him 

contract on a platter, then the seller is surely in a 
‘osition to say something about what the requirements 
‘hall be. 

It is not believed that American machinery builders 
re taking an independent attitude in regard to such 
natters, but it is known that they are seriously modi- 
ving some of the hampering provisions of the speci- 
ications of the years gone by. Probably the material 
‘urnished under the new conditions will be just as sat- 
‘factory as that supplied under the old. Then the 
purchaser is no loser. On the other hand, the seller 
vains an advantage either in furnishing a material which 


spe- 
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he can readily buy, in working to limits and finish 
that are reasonable and adopting methods of manufac- 
ture that are standard to him. The effect of all this 


will live after the present stress of production is over, 
for it means a step forward in standardization of spe- 
cification and manufacture, and is more truly a “meet- 
ing of minds” than has existed heretofore. 


os 


* 


Four Methods for Obtaining 
Close Limits 


If anyone needs proof of the truth of the statement 
that it is difficult to and limits, he 
shouid the technical literature on this subject. 
He will be amazed at the number of published articles, 
showing tables and schemes of limits, or how to obtain 
these limits in practice, or pointing out the advisability 
of making allowances as generous as possible. The most 
helpful articles are unquestionably those that show tested 
successful methods for working to close limits in manu- 
facturing. 
this issue, 

The author is dealing with small pieces and recommends 
that four things be done: First, if the quantity permits, 
buy stock to guaranteed close limits or in special shapes. 
limits differently 
white nickel- 
ing. In an example he gives the limits for the body di- 
ameter of a pin from the working drawing as 0.0859 to 
0.0862 in. and the corresponding limits on the inspection 
drawing as 0.0860 to 0.0864 in. 

Third, he gives the rule that not only must the gages 
machine operators be inspected and adjusted 


set work to close 


re\ iew 


Such an article is published on page 1036 of 


Second, set working and inspection 
to allow for the wear of cutting tools and for 


used by 
periodically, but the operators must be taught how to use 
them. He states that it is easy for a variation in dimen- 
sions of 0.0005 in. to come from different methods and 
feels in using gages, 

Fourth, he suggests the use of two storage pans in con- 
nection with automatic machine work, one marked “Good,” 
the other “Defective.” Every time the work is gaged 
and the last three pieces are 
emptied into the storage pan marked “Good.” If the pieces 


right, the machine pan is 


inspected are incorrect, those in the machine pan are 
emptied into the storage pan marked “Defective.” A 
glance at the machine pan will always tell how long 
a time has elapsed since the last gaging, and the separ- 
ating of the parts into the two classes, good and defective, 
simplifies final inspection. Both acts tend toward the de- 
sirable end of greater accuracy. 

Of these suggestions, the second and third are the ones 
that need the greatest amount of emphasis, for the rea- 
son that they are the most uncommon in shop practice. 
It is usual to inspect pieces from the same drawings and 
with the same limits used in manufacturing. But tools 
will wear, heat-treating will shrink and swell steel, and 
white nickeling adds a little to diameters. The sugges- 


tion made is to take these facts into consideration, di- 
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mension the inspection drawings to the limits that must 
be observed to get pieces that can be used and set the 
working limits in such a way as to allow for reasonable 
changes in size due to these three things. It seems like 
very sensible procedure, particularly on small pieces. 
Teaching operators how to use gages is only one part 
it the employer's responsibility In increasing the skill of 
Like every other detail of skillful work, 
The testimony 
exist 


his employees. 
gaging can be done well or indifferently. 
that diiferences in size as great as 0.0005 in. may 
between pleces properly gaged is sufficient to bring about 
a study of how gages are used in any shop that is working 
to close limits. 


Plight of Industrial Commission 
”. Of State of New York 


The Industrial Commission of the State of New York 
has been severely indicted by the Coroner's Jury which 
investigated the Brooklyn factory fire of Nov. 6. Twelve 
lives were lost failure to enact proper rules 
and safeguards to protect workers in certain types of 
factory buildings. The enforcement of law by the com- 
mission was grossly inefficient. The matter is of especial 
importance to New York manufacturers and is also worthy 


because of 


of study by those of other states. 

The findings of the Coroner’s Jury are as follows: 
inefficient 
proper 


1. We find Industrial Commission are 
and guilty of their failure to enact 
rules or regulations to safeguard the people who are employed 
height. 


that the 
neglect because of 


in factories of five stories in 


2. We find that the former Industrial Board of the Depart- 
ment of Labor was guilty of gross neglect because of their 
failure to enact proper rules or regulations from Apr. 7, 


1915, to safeguard the people who are employed 
in factories of five stories in height. 

3. We find that Jeremiah J. Flood, the chief 
ignorant of his duties, inefficient and unfit to occupy the posi- 


1914, to May 1, 


inspector, is 


tion he holds. 

4. We find that violations so referred to counsel, Frederick 
H. Cunningham, have not been properly and promptly prose- 
fire exits and fire- 


cuted, especially those with reference to 
proofing stairways. 

5. We find that at the end of the fiscal year 1915, in the 
First District, 10,650 factories were not inspected out of a 
total of 35,900: that, out of 3,711 violations issued in the 


First District for the same period, relating to fireproofing of 
stairways in factories, only 246 were complied with, and out 
of 4.569 violations issued with reference to additional means 
of exit, only 246 were complied with. 

6. We find that payments of about $24,000 a 
state for meals and hotel to the 
Industrial Commission while in New York City and meals for 
the inspectors and assistant chief 
inspector in unwarranted, and should be 
prohibited. 

Officers of the commission are under fire. We cannot 
help recalling that when the original industrial board was 
appointed the American Machinist made a plea to add 
This was not done. 


the 
the 


year by 


charges members of 
supervising 
York City are 


inspectors, 
New 


at least one engineer to that body. 
No one can say that if an engineer had been on the com- 
mission this terrible disaster would have been prevented. 
But we do know that trained engineering experience 
backed by the proper initiative has prevented and is daily 
preventing thousands of factory accidents. The records 
of the reduction in the number of such injuries furnishes 
statistical proof. 

The most sharply drawn lesson on the subject of the 
enforcement of safety laws brought out by the find- 


The 


ings and the facts upon which they are based is this: 


way, and the only way, to get such laws properly enforced 
is by appointing officers chosen solely for ability and spe- 
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cial fitness for the work to be performed. Laws in th 
selves are no safeguards. They only protect when 
forced. Neglect and ineflicient enforcement are a 
damental evil, and it is evidently the duty of the 
body of law-abiding manufacturers to see that the saf 
laws of their states are properly put in force, 

It cannot be that the majority of ma 
facturers are opposed to such enforcement. The trem 
voluntary work which they and their ; 


belic ved 


dous amount of 
sociations have performed in the last five or seven yea 
attitude. But in all 
are groups of individuals who are greedy and 


Is proot of the veneral! classes 
SOClé t\ 
These can only be restrained and made law-al 
Other grou 


Some man 


human. 
ing by the continuous force of the law. 
are composed of those who are easygoing. 
facturers neglect safeguards and measures of protecti 
lor the same reason that many of us are careless in boat 
ing a train and crossing a street and neglectful of prote 
tions about our homes. We think, if we think at 
that for some fortunate reason we can escape the danger: 
Manufacturers with this viewpoint are hard to reform ai 
need an occasional gentle reminder as to their duties und 
the law. 


4 


oe 


Instructions for Setting Up 
New Machines 


The instruction card is better known in the machine 
shop today than it was even ten years ago, and it i- 
fair to assume that it is now looked upon more kind|\ 
by everybody. Thus, a plea for a little more considera- 
tion of the instructions of the other fellow may not fal! 
on entirely deaf ears. 

A particular kind of instruction that can _profitabl) 
receive careful consideration at this time is that relating 
to the setting up, starting and operating of machine 
tools. Under the pressure of increased production and 
amid the difficulties of training a rapidly expanded work- 
ing force it follows that less than ordinary mechanical 
skill is brought to bear upon the operation of machines. 
The next best thing to experience in handling a new 
machine is the careful study and following of instruction- 
as to how it should be used. Machine-tool builders ar 
careful to supply blueprints and directions for settin: 
up and starting their machines. If it is at all 
plicated it is usual for them also to supply informatio 
in regard to tooling up and operating under worki! 


COl 


conditions. 

Thus with the peculiar labor situation now existi 
it is very much in order to urge upon machine-sli 
executives that the instructions of the machinery bul 
ers be sent into the shop—not sidetracked in the offic 
and sufficient time allowed to study them by those w 
are to erect and run the new equipment. If this 
done, it is liable to save time, perhaps some expen 
and it may contribute directly to that all-import: 
thing—production. 

& 
It has been said that the amount of soap used i 
country is an index of its civilization; in the same 
I am inclined to say that the amount of grinding don 
an index to the degree of civilization existing in 
engineering of a country.—Hans Renold. 
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Shop Equipment News 
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Plaim Shell Grinder 


The grinder shown, designed especially for shrapnel 
irk, is provided with hand feed. 
The wheel is 20 in. in diameter by 4-in. face: the 


iving pulley is 10 in. in diameter by 5-in. face. Stops 


provided on the carriage and the screw is fitted with 

















SHELL GRINDER WITH HAND FEED 
n adjustable dial to show when the work is ground to the 
lesired diameters. 
The machine is fitted to erind on centers or with 
llow spindle, with expansion collet, to hold t shrap 


] ] 
Cl 


on the inside. A door in the rear of tli se Is sO 
ranged that the erind deposit can be readily oveles 
The machine has a capa¢ ity for 12-in. lengths an 


. diameters. It is a recent product of Guy G. 


dl, Winehe ndon, Mass. 


1? 
i) 


Universal Portable Elec 
Drilling Machine 


> 
In designing the drilling machine shown, the maker 
d of 
with ample strength in all parts, yet simple enou 
e easily accessible throughout, also with sufficient elec- 


machine 
TO 


as endeavored to keep in mind the ne a 


oh 


trical efficiency to enable the machine to stand up to 
maximum requirements for its size without showing 
weakness, and so arranged as to be conveniently handled 


by the operator in awkward situations. For the latter 
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requirement the machine must not only be conveniently 
arranged, but it must be as light as possible. 
It will run equally well on either alternating or direct 


current, Without showlhy yp rceptible change im speed or 


power and without sparking or undue heating. The max 


imum temperature rise does not exceed 25 deg. F.. which 
does not interfere with the continuous handling of the 
drill for ten or more hours. Starting and stopping are 
controlled by means of a double-snap switch located in 
one of the handles. The other handle may be removed 
when occasion requires, 

The main body of the machine is only 4 in. in diam 
eter, thus combining the advantages of both the cente) 


The spade handle is attached ly) means 


it 


and offset types. 
of four screws, and the position may be changed to s 


the operator. The chuck is serewed to the spindle, mak 


Ing it easy to remove when desired. The terminals are 
he connecting cord 


into which t 


broke li, 


box 
the 


connected to a cable 1c 


Is joined, Should cord he a new connec- 

















tion can be made by scraping the ends and attaching 
UNIVERSAL PORTABLE ELECTRIC DRILLING MACHINE 


l ah 


removed, 


to the connecting box alter the cover Is ie 
rears are large enough tO carl a load double the drillin 
capacity, insuring against brea ¢ or stripping of the 
teeth. The intermediate gear is mounted on a hardened 


and ground steel stud, insuring alignment and tooth con- 
tact. This machine is rated as a \% 14 
Ib. and is made by the Neil & Smith Electric Tool Co., 
Cincinnati, Ohio. 


l4,-in. size, weighs 
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Plain and Surface Grinder 


In designing the machine shown the La Salle Ma- 
chine and Tool’ Co., La Salle, Ill., had in view general 
shop and toolroom use. 

The spindle is of steel and runs in babbitted bear- 
ings, which are reamed together to insure alignment. 
The vertical feed screw is provided with a graduated 
dial, the graduations reading in thousandths of an inch. 

















PLAIN AND SURFACE GRINDER 


The traverse and longitudinal movements are operated by 
a screw feed driven by large-sized cranks, which provide 
a smooth movement. All bearing surfaces are scraped. 

The principal dimensions are as follows: Grinding 
wheels, 12x1 in.; distance between wheels, 25 in.; work- 
ing surface of table, 10x28 in.; lonvzitudinal movement, 
25 in.; traverse movement, 8 in.; vertical travel, 10 in. ; 
spindle speed, 1,400 r.p.m.; height to center of spindle, 
12 in.; floor space occupied, 63x46 in. It weighs 720 Ib. 


Cartridge-Case Heading Press 


The hydraulic press illustrated was designed for the 
heading of brass shells after they have been indented. 
The heading operation is accomplished by inserting a 
fullering block between the head of the press and the 
top of the cartridge case, the latter being held in place 
by a suitable die. As the pressure is applied, the fuller- 
ing block causes the brass to flow outward in all direc- 
tions, thus forming the head of the shell. 

The press has a revolving turret, with dies to receive 
three shells. 
ation, as there is always one shell awaiting the heading 
operation and one shell being unloaded, while the other 
shell is undergoing the heading operation. The rota- 
tion of this turret is controlled by an indexing device, 
so that the shell is held in place accurately, directly 
beneath the fullering block. 

The indexing device is operated by a lever, which 
when pulled disengages the index latch from the turret, 


This provides an almost continuous oper- 
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clearing and releasing the turret for revolving. 'T) 
illustration shows a rear view of the press. The ley 
controlling the indexing device is shown to the extren 
right. 

The turret is revolved on a spindle mounted on bal 
bearings which are set in the front side of the press |) 
tween the strain rods. The turret is revolved by ha 
dles placed around its outer edge at an equal distan 
apart. 

After the heading operation is completed the shell 
pulled from the die by a hydraulic ejecting device, whic 
consists of two rams, one on the head of the press an 
the other on the Spring gripper jaws are at- 
tached to the upper ram for gripping the head of th 
shell. Each of the rams is provided with two auxiliary 
pull-back rams. The ram attached to the base of tli 
press forces the shell up out of the die to a point where 
the gripper jaws on the upper ram can readily tak 


base. 


hold of the newly formed head. ‘The pressure is then 
applied on the auxiliary rams for the return of the 
ejector rams. The finished shell is then from 
the gripper jaws of the upper ram and the device is 


removed 

















CARTRIDGE-CASE HEADING PRESS 

ready for the next shell. The use of two ejector rams, 
each working toward a common center, makes the eject 
ing operation more rapid and clears the turret in les- 
time, so that it can be revolved more quickly for head- 
ing the next shell. The maximum pressure of the two 
ejector rams is 5 tons each. 

The press is of steel construction throughout. Thi 
base and cylinder of the press are cast in one piece 
The ram has a diameter of 28 in. and a run of 12 in. 
The press has an adjustable daylight of 30 to 45 i1 
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[he maximum total pressure capacity of the press is 
1,000 tons. 

It is a recent addition to the projectile presses built 
yy the Hydraulic Manufacturing Co., Mount 
Gilead, Ohio. 


Press 


Double-Crank Power Press 

The machine illustrated was recently developed by 
the Cleveland Machine and Manufacturing Co., Cleve- 
land, Ohio, for the production of automobile-frame cross- 
bars and similar heavy blanking, drawing and forming. 
A heavy spring-drawing attachment is mounted in the 
bed of the press and is used for operating knockout 


pads and drawing or pressure rings. The gearing is of 

















DOUBLE-CRANK POWER PRESS 


steel throughout, with machine-cut teeth. The friction 
clutch is of the multiple-disk type. 

The principal dimensions of the machine are as fol- 
Gross weight, 167,000 Ib.; bed area, 72x48 in.; 
crankshaft 10 in. diameter in bearings and 1114 in. on 
crankpins; stroke of slide, 10 in.; distance from bed to 


lows: 


slide, stroke down and adjustment up, 20 in.; propor- 
tion of gearing 45: 1. 
Machinists’ Swivel-Base and 
Swivel-Jaw Vises 
The illustrations represent a line of vises recently devel- 
oped by the Athol Machine Co., Athol, Mass. 


are made in a variety of sizes and styles, the line in- 


These vises 


cluding the plain stationary type, swivel base and station- 
ary jaw, and swivel jaw and stationary base. 

In Fig. 1 is machinists? 
swivel-jaw vise, in which the universal adjustment will be 
apparent. The swiveling of the base and jaw is readily 
accomplished by the conveniently located pins shown. The 


shown a swivel-base and 


construction of the swivel jaw prevents jamming, and the 









MACHINIST 


1051 


taper pin, having a threaded end, permits the proper 
setting. In the base a bolt having a corrugated head 
engages corresponding corrugations in the base itself, 
thus positively preventing movement from the clamped 
position. 


i 


When the clamp nut is loosened, its weight 

















aE 


FIG. 1. 











SWIVEL-BASE AND SWIVEL-JAW VISE 
causes it to drop and release the corrugated connection, 
when the vise can be swiveled to any desired angle and 
quickly locked by turning the nut connected with the 
lever handle. Holding the lever upright, the nut can be 
speedily rotated by the thumb and finger, then dropped 
and used to secure the locking grip. 


Inserted jaw plates such as are shown here are cde 


signed to hold tightly tapered Ol irregularly shaped 
pieces. 
The second illustration shows a stationary jaw and 


swivel-base form of vise, which is made in a number of 
sizes and requires no special explanation. 

The hot through the 
They are maintained in position by a spring fastener 


handles do slide screw heads. 





we 














FIG. 2. SWIVEL-BASE VISE 


bearing against the under side of the head. The jaws 
are tightened on the work, and the handle is then turned, 
without turning the screw, into any out-of-the-way po 
sition. «This is accomplished yy a slight outward pull on 
the screw head. When ready to release the work, the 
handle automatically engages the screw when turned. 
The ratchet arrangement for the handle permits the sele« 
tion of the greatest leverage position needed. 

The vise thread is of the buttress type, single pitch, 
for which form, it is claimed, the same lever pressure 
exerts increased power. 
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Hlleavy Motor-Driven Grinder 


The machine shown was designed especially for the 
heavier classes of grinding. 
made of babbitt and designed to 
The direct-cur- 
rent motors are four-pole laminated field motors, with 


The motor bearings, 
he dust-proof, are of the ring-oiled type. 


laminated interpoles, and are of the variable-speed type. 
The alternating-current motors are for single speed, 
Chis machine is made for 5-hp. motors, carrying 18x3- 


in. wheels. The size of the journal is 11% in. and the ar- 

















MOTOR-DRIVEN GRINDER 
1,600 lb. 
The machine is also made for 74%4-hp. capacity, carrying 
wheels 24x4 in. The weight of this machine is 1,850 Ib. 
These machines are manufactured for direct-current, 
110-220 or 550 volts, or alternating current, 220-440 or 
600 volts, two- and three-phase current, and represent 
the latest product of the United States Electrical Tool 
Co., Cincinnati, Ohio. 


bor is 62 In. The 5-hp. machine weighs 


long. 


“ao 


Small Portable Electric 
Orilling Machine 


The portable electric drilling machine shown is made 


with a universal motor operating on either alternating or 


direct of the same voltage. It is built on the 


unit plan and is simple in construction, there being no 


current 


complicated parts to get out of order. 
All the electrical enter the 
and the drill can be dismembered without disturbing any 


connections frame unit, 


of the electrical parts, which is a positive safeguard. <A 
plunger switch is located in the side handle, so that the 
Ball bear- 


for the armature spindle bearings, the 


motor is always under control of the operator. 
ings are used 
latter being incased in grease-filled, dust-proof chambers. 
The armature and stator are built up of soft-steel lam- 
inations consisting of the highest grade of soft electrical 
sheet steel uniformly insulated. 

The motor windings are impregnated with Bakelite, 
The 


motor is also force-ventilated by means of a fan, the 


which insures against short circuits and burnouts. 


direction of air current being such as to have no ten- 
dency to suck in dirt or chips. Generated gears made 


of a special grade of steel are used. They are case- 
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hardened and run in grease. These drills are made in 
three sizes—-;4;, 44 and ;; in., weighing 6, 7 and 8 |b. 


respectively. The first two sizes are fitted with thre 

















MIDGET PORTABLE ELECTRIC DRILL 

jaw geared chucks and the last one with a two-jaw screw 
chuck. These drills are made by the Standard Electric 
Tool Co., Cincinnati, Ohio. 


. 
~% 


Motor-Driven Filing Machine 


The filing machine shown has been recently brought out 
by the Illinois Tool Works, 154 East Erie St., Chicago, 
Til. It is mounted on a base which carries the motor 
and also allows the whole filing machine to be tilted 

















MOTOR-DRIVEN FILING MACHINE 

to any angle up to 15 deg., while the table itself ma) 
be tilted an equal amount. This is useful in getting 
the light on fine lines in die and similar work. 

All the working parts are inclosed and carefully pro 
tected from dust, and in addition are supplied: with : 
continuous flow of oil from an ingenious pumping de- 
vice at the lower end of the reciprocating bar. 
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The machine takes a bench space of 81x16 in., and 
115g in. high. The table is 9 in. in diameter and 
e file stroke is 1 in. The machine, with motor, weighs 
Ib. The spindle bushings and other wearing parts 


e made of steel, hardened, ground and lapped. A set 
assorted files accompanies each machine. 
Self-Driving Grinder for 
Lathe Centers 
The significant feature of the center grinder shown 


The 


s that it does not require special motive power. 

















LATHE-CENTER GRINDER 


driving power is obtained from the lathe cone, trans- 
mitted by a round leather belt. 

The construction of the grinder requires little ex- 
planation. It may be applied to any lathe, regardless 
of whether it is provided with a compound rest or not. 

This tool is a recent product of the Leader Manufac- 
turing Co., Springfield, Ohio. 


“ 


Universal Right-Angle 


The purpose of the type of drive shown is apparent. 
number of universal 
The shafts work in a 
and are made inter- 


Drive 


This drive section consists of a 
joints, which are cast together. 


eather in the universal section 

















UNIVERSAL RIGHT-ANGLE DRIVE 
hangeable. The universal section runs in an oil bath 
and the outside bearings run in ring oilers. It is used 


to replace gears and quarter-turn belts with considerable 
saving of space where a right-angle drive is necessary. 
The drive is made in a number of sizes by the Diamond 


Clamp and Flask Co., Richmond, Ind. 
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J. D. Sherman, formerly efficiency engineer of the Lllinois 
Tool Works, Chicago, Ill, has been appointed superintendent 
of the same company. 

Robert S. Whipple, 
Instrument Co., Ltd., 
for a few weeks’ 


Scientific 
country 


Cambridge 
this 


director of the 
Cambridge, England, is in 
business tour 
Cc. D. Gibson, 


Supply Co., 


the Cleveland Tool 
manager of the 


formerly associated with 
and has be 


Cleveland Machinery and Supply Co., 


come general sales 


Cleveland, Ohio. 


Charles Eisler, for some time past special machine de 
signer with the Westinghouse Lamp Co., Bloomfield, N. J., is 
now the head of the drafting department and in charge of 
designing and developing special machines. 

EK. Lagerholm, formerly manager of the Chicago branch 
of the Union Twist Drill Co., and until recently a travelins 
representative of the Illinois Tool Works, Chicago, IIL, has 
been appointed sales manager of the latter organization. 


. 


James Mapes Dodge 


American engineering and machinery building has suffered 


a severe loss in the death of James Mapes Dodge, who died 
at his home in Philadelphia on Dec. 4, 1915 He was born 
in Waverly, N. J., 64 years ago and was educated at Cornell 
University and Rutgers College. He was a prolific inventor 
and designer, devoting much of his time to conveying ma- 
chinery. At the time of his death he was chairman of the 
executive board of the Link-Belt Co., operating factories in 
Philadelphia, Penn., Chicago, Ill., and Indianapolis, Ind. Many 


Manager of 
1891-1894; 


1903. In 1913 he 


upon him He 
Mechanical 
and 


honors have been conferred 
the American 


vice-president, 


was 
Society of Engineers, 


1900-1902, President in 


was given the honorary degree of Doctor of Science by 
Stevens Institute of Technology 

(This brief notice is prepared just as we are going to 
press, and a more extended account of his life's work and 


technical achievements will appear in next week's issue.) 





tenes 


FORTHCOMING MEETINGS | 


eeeeueesonnceageanonsiansunee “ 











_ American Society of Mechanical Engineers. Annual meet- 
ing, Dec. 7-10, New York, N. Y Calvin W. Rice, secretary, 239 
West 39th St., New York, N. Y 

National Society for the Promotion of Industrial Educa- 
tion. Ninth annual convention, Jan. 20, 21, 22, 1916, Min- 
neapolis, Minn Alvin E. Dodd, secretary, 140 West 42d St., 
New York City. 

American Society of Agricultural Engineers Annual meet- 
ing, Dec. 28-30, Chicago, Ill. F. W. White, secretar Madison, 
Wis. 

The Institute of Operating Engineers Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City H. E. Collins, secretary, 29 West Thirty- 
ninth St., New York City 

American Society of Mechanical Engineers Monthly 
meeting first Tuesday Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City 

Boston Branch National Metal Trades Association Monthly 
meeting on first Wednesday of each month, Youne’s Hotel 
W. W. Poole, secretary, 40 Central St., Boston, Mass 

Providence Association of Mechanical Engwinee Monthly 


meeting fourth Wednesday each month J. A. Brooks, secre- 
I 


tary, Brown University, Providence, R. I. 

New England Foundrymen’'s Association tecular meet- 
ine second Wednesday of each month Exchat Club, Bos- 
ton. Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass 


Monthly 


Engineers’ Society of Western Pennsylvania 
Elmer 


meeting third Tuesday: section meeting, first Tuesday 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn 

Rochester Society of Technical Monthly 
ing, last Thursday. Secretary, R. H Taylor 
ment Companies, Rochester, N. Y 

Superintendents’ and Foremen’'s Club of Clev« land, 
meeting third Saturday Philip Frankel, secretary, 
England Building, Cleveland, Ohio 

Western Society of Engineers, Chicago, Tl] Regular meet- 
ine first Wednesday evening of each month, excepting July 
and August J. H. Warder, secretary, 1785 Monadnock Block 
Chicago, Tl 


Philadelphia 
Wednesday of each month 


meet- 
Instru- 


Draftsmen 
Barnes, 


Monthly 
310 New 


Foundrymen's Association Meetings first 
Manufacturers’ Club, Philadelphia, 
North, Philadelphia, 


Penn. Howard Evans, secretary, Pier 45 
Penn. 

Technical League of America tecular meeting third 
Friday of each month. Oscar S. Teale, secretary, 35 Broadway, 
New Py 


York, N. 
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PIG IRON—Quotations were cur 
points and dates indicated: 

Dec. 3, 

IV15 

No. 2 Southern Foundry, Birmingham $14.00 

No. 2X Northern Foundry, New York. 17.75 

No. 2 Northern Foundry, Chicago.... 18.00 

Bessemer, Pittsburgh... . : 18.95 

Basic, Pittsburgh........ 17.45 


METALS—Below are the present 


quotations with 


M E 


RICAN 
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Prices--Materials and Supplies 


as follows at the 
Nov. 5, Dec. 3, 
1915 1914 
$13.00 $10.00 
16 75 14.25 
16.50 13.00 
16 95 14.70 
16.45 13.35 
a com- 


parison of a month and year ago: 
MISCELLANEOUS METALS—NEW YORK 
Dec. 3, | Nov. 5, | Dee 3, 
1915 | 1915 | 1914 
— —Cent: pound—-—-——-——~ 

Copper, electrolytic (carload lots).... 20.00 12.75 
We ccaans ; ea yecban 4 38 .50 33.50 
RR Sahil is aid BA wale ald acta a ate 5 25 3.90 
Spe DN: cr idenr tara cece mda ae 17.50 5.30 
Copper sheets, bs ase... 25.00 17.50 
Copper wire (c arload lots).. 28 .25 14.00 
PE DO MOD n cas sss caateee ene 27 . 25 12.00 
i (iE. occ ccescwninebw lees 32.00 15.00 
aso uics ano awae da ue an 27 . 25 12.25 
Solder 4 and } (case lots). coneces 23.50 19.50 


MONEL METAL—The following 


Mill Lengths 8 Ft 


10,000 6,000 
Lb Lb 
Size, of a Size of a Size 
In and Over and Over 
tounds Squares - Cer 
3. 5 31.50 32.00 
+ — 31.25 31.75 
i tolj 31.00 31.50 
1 to 2] 31.75 32.25 
Rounds 
3 to 3% 32.50 33.00 
Squares 
3 32.50 33.00 
Rounds 
3} to 3H 32.2 32.75 
Squares 
37, to 313 32.25 32.75 
tounds—Squares 
$ to4} 33.00 33.50 
5 tc6h 36.00 36. 50 
7 36.50 37.00 
Flats 32.50 33.00 





prices hold: 


and Over 


2,000 500 ~=Less than 
Lb Lb. 500 Lb 
of a Size of a Size of a Size 
and Over and Over and Over 

its per Pound———————- 
32.50 33 00 36.00 
32.25 32 35.75 
32.00 32 50 35.50 
32.75 33.25 36.25 
33.50 36.00 37.00 
33.50 36.00 37 .00 
33.25 35.75 36.75 
33.25 35.75 36.75 
36.00 36.50 37.50 
37.00 34.50 38.50 
37.50 38.00 39.00 
33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than } in. thick 
Hexagon Bars two cents (2c) per pound over corresponding size of round rods 


For cutting to any specified length not shorter than 1 ft. 
add le. per Ib. 
The scrap allowance is 18cec. per lb. delivered at works. 
STANDARD PIPE—On carload lots f.o.b. Pittsburgh the 
following discounts hold 
Black Galv: smized 
% to 2-in. steel, butt welded ............ 78% 63% 
2% to 6-in. steel lap welded ..........c006:. 77% 6214 ° 
« SO 32-im. Oteel IAD WENOE 2 .ccvcsccces 75% 5814 % 
At this rate prices are as follows: 
-——Cents——_, -——Cents——— 
Diam- Galvan- Diam- Galvan- 
eter Black ized eter Black ized 
CC ee 2.53 4.19 Ro einige tears 34.04 55.50 
Serer 3.74 6.30 ee 44.16 72.00 
1% -in 5.06 8.39 ee 59.50 98.77 
es eee 6.05 10.02 eee 62.50 $1.03 
2-in.. 8.15 12.55 a See Terre 86.25 1.43 
2%-in..... 13.45 21.92 ag © sack aes $1.03 1.70 
OS aa 17.59 28.68 {Saree 1.16 1.92 
t-in. 25.07 40.87 ee 1.27 2.10 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 








Dec. 3, Nov. 5, | Dee. 3, 
1915 | 1915 | 1914 
- Cents per pound— SS 
i a ia ie aa 3.15 2.85 2.60 
Ss ) Se eee 3 05 2.75 | 2.50 
Nos. 22 and 24 Black............... 3.00 2.70 2.45 
Nos. 18 and 20 Black............... 2.95 2.65 | 2.40 
No. 16 Black.. ee Te 2.90 2.55 | 2.35 
ere ee 2.80 2.45 2.25 
OO errr 2.70 2.40 2.20 
No. 28 Galvanized.... ........ _ §.25 4.50 3.50 
No. 26 Galvanized.... ......cccees 4.95 4.20 | 3.20 
No. 24 Galvanized.... .......2.... 4.80 4.05 3.05 
SAL SODA remains unchanged at 1c. per Ib. in bbl. lots 
in New York. The price in Philadelphia is 75c. per 100 Ib. 
ROLL SULPHUR in 360-lb. bbl, sells in New York at 
$2.15 per 100 Ib 
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CARRIAGE % by 6 in. and smaller 70% « 
list is allowed; for larger and longer sizes, 60 and 5% off li 
is charged. At this rate the prices per 100 are shown below 

Diameter 

Length \% i's Ye 6 5% 
i aera $0.30 $0.42 $0.57 $0.84 
2 OS een aie .33 .46 .62 91 = ited ‘ 
reer nae .36 .49 .67 99 $1.24 $2.19 $3 
3 Ne - cardiee wick wtend ia .39 53 71 1.06 1.34 2.33 3.42 
an, is ‘eacumwuns 42 .56 .76 1.14 1.54 2.47 3.61 

MACHINE From New York warehouse, on sizes 





and smaller 70 and 5% off list is discou: 
sizes 65% is allowed. These quot 
heads and square nuts. At 


from % in. A 4 in. 
ed; for larger and longer 
tions are for bolts having square 








this rate the prices per 100 are shown below: 
Diz ee «4 ———_— 

Length 4 % % % 1] 
Se Seen $0.48 $0.68 $1.82 $2.70 $3.68 $5.29 
2 | ene Dt 51 .73 1.95 2.89 3.92 5AM 
3 Se Sere 53 76 2.09 3.08 4.17 5.92 
3 Ok 6 Sinden ako eral 55 82 2.22 3.27 4.41 6.23 
Ste Gana n Sen cen 58 87 2.35 3.47 4.66 6.5 

WROUGHT WASHERS—From New York warehouse th 
present quotation is $5 from list price. At this rate the 
following prices hold: 

Diam- Price per Diam- Price per 
eter, In. 100 Lb. eter, In. 100 Lb 

ee er ee $9.00 ey er eee re $4.30 
. Re ae eee 7.20 Be ee eee 4.20 

My aieon bia WeLace i grntaiace 6.40 ais Sean @ gids emcees 4.10 
Pe uch ei mieliaeanea eae 5.50 | FE, Re eee 4.00 
rere 4.80 ty. Be . eae 4.20 

hile: Wd acdipid w aicale adiesed 4.40 Bake GH Sin S Ws edcces 4.50 

t el tank rivets *; and smaller sell at 70 and 
10% off list. On copper rivets 40 and 5% off list is asked. 
On burs 20% off list is quoted. 

NUTS—On hot pressed square nuts $4 off list is allowed 
and on hexagon $4.50. At this rate, the following prices hold 

Hot Pressed Square Hot Pressed Hexagon 
Short -—Per 100 Lb.— Short -—Per 100 Lb.- 
Diam. Blank Tapped Diam. Blank Tapped 
Ree errr ye $11.00 _ Ee nner en etre $17.00 
a anew aie ws ea $7.00 8.50 | eee ses 10.60 
Pee 5.00 5.90 % $5.70 6.70 
. Sastre 4.00 os, Sees 4.50 5.10 
ere 3,50 3.90 ly, 1%, 1] > 4.40 5.00 
lis, 15%, 1]%3, 2 3.40 Bae Dee. wen deeeeeies 4.50 5.20 
a: Vikas aa Gita dan Oe 3.50 Ge BOR side caiaes 4.80 6.60 
eer rss ee 3.80 4.40 

On semifinished nuts 75% off list is allowed. 

SEAMLESS DRAWN TUBING—The base price is 32c. for 
brass and 31.50c. for copper. For immediate stock shipment 
from warehouse, 3c. is added, which gives the following quo- 
tations in cents per lIb.: 

Diam., In. Brass Copper Diam., In. Brass Copper! 
a ON Bisuwes 35.00 34.50 Sra ee 41.50 40.50 
ee 36.50 35.50 De ie eens 42.50 41.50 
DY | Nad oe alee aliea pele 37.50 36.50 ere 44.50 43.50 
Peed asked ee 39.50 38.50 BS wesvecesese 46.60 45.60 

COPPER BARS—The base price is 27c. per Ib. 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Dee. 3, | Nov. 5, | Dec. 3, 
1915 | 1915 | 1914 

—_—— —Cents per pound — 
i cas dunes eneuwe 2.40 | 2.10 1.85 
Steel T’s base.. 2.45 2.15 1.90 
Machinery steel (bessemer).. 2.35 2.05 1.85 


The above prices are for angles 3 in. by 4 in. and larg: 


and tees 3 in. and larger. 








COKE—Below are the prices per net ton at ovens, Col! 
nellsville, and cover the past four weeks: 
Nov. 13 | Nov. 20 Nov. 27 | Dec. 4 
1915 | 1915 1915 | 1915 
Prompt furnace... |$2.40@2.50!$2.25 $2.15¢ a 2.25/82 5 @2.2 
Prompt foundry...| 3.00@3.25| 2.90@3.15| 2.90@3.15| 2.90@3.:° 


COLD DRAWN STEEL SHAFTING—To consumers re qui! 
ing fair-sized lots the price is unchanged at 35% off list. 


ZINC SHEETS—In carload lots f.o.b. mills 220. is quote 
In New York in casks it is 22%c., and broken lots sell at 23 

BABBITT METAL—Best grades are selling 
60c. per lb. Ordinary commercial grades command 
per lb. 


NAILS 
in. and longer, $3.75, 


from 55 | 
25 to si 








galvaniz 


Pittsburgh sell at $2; 
are | 


Wire nails f.9.b. 
$4.25. These prices 


1 and shorter, 


regular customers and delivery is made at the mill’s conven 
ence. 
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WELDING MATERIAL (SWEDISH)—Prices 
as follows: 


are unchanged 


Welding Wire Cast-Iron Welding Rods 

Cents Cents 

per Lb. per Lb 

3%, 44, fu. Me ga, fa---- 7.50 js; by 12 in. long...... 25.00 
No. 8 s and No. 10. 8.25 % by 19 in. long...... 21.00 
gases send ew eee Ree hee 9.00 a 2 Oe i a vee 19.00 
a a a aad ae ar 10.00 % by 21 in. long...... 19.00 

», NWo. 14 and e....cc- 11.00 . , = ; . 
he ag eaeig on: Rbeehatapie. 13.00 Vanadium W ire in Coils o1 
RE ce Seca tine co 15.00 Sticks 

ee ee ee ee ee 5.50 

Special Welding Steel pas iba meena asa ie aes 4 00 

ae aaa aerate tate EE EE a nae 14.00 
a pee eeeeeeneeeseseces 30.00 ee ek wei eh ani a . 12.00 
ee ee er 28.00 ir MI OREO. onc cecces 11.00 


The above prices are subject to change according to quan- 
tity and shipment desired. 

SWEDISH (NORWAY) IRON—This material sells at $4 per 
100 lb. f.0.b. New York. 
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OLD METALS—The following are the dealers’ purchasing 

prices in New York: 
Cents Cents 

Copper per Lb. Brass per Lb 
Heavy and crucible... 16.50 Heavy 11.50 
Heavy and wire.... 16.00 Light ..... rere 9.50 
Light and bottoms. 14.00 No.1 yellow rod turnings 12.00 

sead No. 1 red turnings...... 11,00 
Ee eiacl 1.50 
Ga kx oe &kewies Gwlas c 4.25 Zine 12.00 

ANTIMONY—For spot delivery on Chinese and Japanese 
brands, duty paid, 4lc. per lb. is asked. 

COTTON WASTE—White cotton waste at New York sells 
at 6% to 9%c. per lb., and colored mixed at 4% to 8c. 

OILS—Prime winter lard oil sells at 92@96c. per gal. in 


5-bbl. lots; cottonseed crude, f.o.b. mill, 55c.; 
in carload lots, at 6lc 


and linseed, raw, 
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New and Enlarged Shops 


ee 











STEELE LLLP PCL ULLAL 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. If you cannot find just what you 


want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORAING 


NEW ENGLAND STATES 

Work has been started on the construction of a_ four- 
story, 40x60-ft. addition to the Saco-Lowell machine shop at 
Biddeford, Maine. 

Fire, Nov. 22 destroyed the garage of the Belmont Springs 
County Club, Mill St., Belmont, Mass. Loss, $35,000. 

Fire, Nov. 23 destroyed the garage for the Boston Elevated 
Railway Co., Harrison Ave., Boston, Mass. Loss, $12,000. 

We have been advised that the B. F. Sturdevant Co., Bos- 
ton, Mass., will rebuild its aéroplane testing plant which was 


recently damaged by fire with a loss of $12,000. Noted 
Nov. 25. 

The Barnett Drop Forge Co. will build one-story, 24x93- 
ft. factory at Easthampton, Mass. 

The Wells Bros. Co. is constructing a one-story, 24x64-ft. 


machine shop at Millers Falls, Mass. 

The Stafford Co., manufacturer of weaving machinery, is 
building a two-story, 184,185-ft. addition to its plant at Read- 
ville, Mass. 

The contract has been awarded for the construction of a 
one-story, 30x50-ft. addition to the foundry of the Eagle Iron 
Co., Salem, Mass. 

Bids are being foundry 
Co. 


received for the construction of a f 
Taunton, Mass., for the Evans Stamping and Plating 
Bids are being received by Kelley & Hawes, 23 Railroad 
Ave., Winchester, Mass., for the construction of a three-story, 
44x112-ft. garage. 

The Leader Weaving Co. has awarded the contract for the 


at 


construction of a two-story, 50x75-ft. addition to its plant at 
Central Falls, R. I. 

The Ashcroft Manufacturing Co. is constructing a one- 
story, 27x61-ft. addition to its foundry at Bridgeport, Conn. 

Cc. A. Danberg & Co. will construct a brass foundry on 
Stanley St., New Britain, Conn. 

The Hart & Cooley Manufacturing Co., manufacturer of 


hot air registers, has awarded the contract for the construc- 


tion of an addition to its plant on Booth St., New Britain, 
Conn, 

The C. Cowles & Co. is constructing a brass foundry at New 
Haven, Conn. 

Revised plans will be prepared by R. W. Foote, Arch., 185 
Church St., New Haven, Conn., for the construction of a 


three-story, 65x75-ft. garage at New Haven, Conn., for Cowles 


Tolman. Estimated cost, $30,000. 
_ The Blakeslee Forging Co. will construct an addition to 
its plant at Southington, Conn. 

Watson & Doolittle has awarded the contract for the con- 


struction of a one-story, 60x140-ft. brick and stone garage at 

Elm St. and St. John PL, Stamford, Conn. Noted Dec. 2. 
Fire, Nov. 21 destroyed the plant of the Franklin Moore Co., 

manufacturer of bolts, at Winsted, Conn. Loss, $10,000. 


ATLANTIC STATES 
The Brockway Motor Truck Co., Binghamton, N. Y., has 


purchased a site adjoining its present plant at Binghamton 
and will construct a 40x186-ft. plant. 


MIDDLE 


_ The Ferguson Steel and Tron Co. is constructing an addi- 
tion to its plant at 1399 Railey Ave., Buffalo, N. Y Estimated 
cost, $75,000. Noted Nov. 18. 

Plans have been prepared for the construction of a 50x100- 


ft. brass foundry at Falconer, N. for the Ellison Brass 
Manufacturing Co. 


The E. W. Bliss Co. has awarded the contract for the 
construction of a three-story, 20x320-ft. addition to its am- 


munition plant at New York, N. 
Bids will soon be received for the construction of a two- 
story, 50x75-ft. garage at New York, N. Y. (Borough of Brook- 
lyn), for Albert H. Marquis. Estimated cost, $15,000. 
The New York & Hagerstown Metal Stamping Co., 
Y 4 


(Borough of Brooklyn). 


New 


York, N. (Borough of Manhattan), is in the market for 
drawing presses for completing the manufacture of brass 
shells. 

The Kathodian Bronze Works, New York, N. Y., has ‘pur- 
chased a plant at Nyack, N. Y., and will improve same for 
the manufacture of ammunition. 


The contract has been awarded for the construction of a 
one-story, 125x150-ft. factory at Rochester, N. Y., for the 
Crowther Motor Car Co 


The Rome Wire Co. is constructing a one-story, 100x300-ft. 
plant at Rome, N. Y., for the manufacture of copper rods. 
Plans have been prepared by Clinton B. Cook, 505 Bond 


St., Asbury Park, N. for the construction of a one-story, 
60x118-ft. garage and machine shop at Main St. and Second 
Ave., Asbury Park, to be occupied by Doris Il. Weeden. Esti- 
mated cost, $10,000. 


The Driver-Harris Wire Co., Harrison, N. J., manufacturer 
of electric wire, will build an addition to its plant. Esti- 
mated cost, $21,000. 

The Union Metallic Cartridge Co., Bridgeport, Conn., has 


acquired a 12-story building at 15th and Hudson St., Hoboken, 


N. J., where a branch plant will be established. 

_ The Durham Duplex Razor Co., 590 Montgomery St., Jersey 
City, N. J.. has awarded the contract for the construction of 
a 125x200-ft. factory at Baldwin Ave. and High St., Jersey 
City. Estimated cost, $80,000. Noted Nov. 25. 


Plans have been prepared by Walter J. Aschenbach, Arch., 
for a commercial garage on 14th St. for Joseph Begelman, 
Newark, N. J. 

Plans have been prepared by John B. Acocello, Arch., for 
a commercial garage at 34 Bedford St. for Charles Cirillo, 
Newark, N. J. 


Plans have been prepared for a commercial garage at 
112 Badger Ave., Newark, N. J., for A. Nacht. 
Edward A. Wurth, 9 Clinton St., Newark, N. J., has awarded 


the contract for the construction of a two-story, 26x100-ft. 
machine shop and store at Newark Estimated cost, $8,000, 

The Raritan Copper Works is constructing an addition to 
its plant at Perth Amboy, N. J. A refining furnace, casting 
machine and two 15-ton electric traveling cranes will be in- 
stalled. Noted Sept. 23 


Front St., Chester, Penn., has 
two additions to 


The Chester Shipbuilding Co., j 
awarded the contract for the construction of 
its plant at Chester. 


W. W. Thompson is constructing a two-story garage and 
repair shop at Ellwood City, Penn 

The contract has been awarded for the construction of a 
60x140-ft. machine shop at New Castle, Penn., for the Ameri- 
can Car and Ship Hardware Manufacturing Co. 

Fire, Nov. 21, damaged the brass foundry of Cramp Sons 
Ship and Engine Building Co., York and Thompson 8St., Phila- 


delphia, Penn. Loss, $5,000. 
The Penna 


Penn., is in the 


Co., Coleman Bldg., Philadelphia, 


Equipment : 
1000-ton hydraulic forging press 


market for a 


The contract has been awarded for the construction of a 
machine shop for Harry T. Saunders, 31 South Eighth St., 
Philadelphia, Penn., at 2215-17 Race St. Estimated cost, 


$4,500. 


The Schneider-Bowman Co., Philadelphia, Penn., will build 
: and Vandyke 


an addition to its foundry at Frankford Ave. a 4 
St. Stearns & Castor, Stephen Girard Bldg., Philadelphia, is 
Arch 
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The Coxe Traveling Grate Co., Port Carbon, Penn., plans 

to enlarge its plant. Estimated cost, $100,000. 

The Keystone Munition Co. contemplates building one- 
story steel mills at,.Scranton, Penn. Charles H. Singer, Clarks 
Summit, Penn., is interested. 

The United States Gauge Co., 67 Wall St., New York, N. Y., 
will construct an addition to its plant at Sellersville, Penn. 

The Bethlehem Steel Co., South Bethlehem, Penn., is in the 
Market for additional crannes including one with a capacity 
of 150 tons. 

Bids are being received for the construction of a one- and 
two-story, 86x100-ft. commercial garage for W. E. Hamnett 
at Wilkinsburg, Penn. Estimated cost, $12,000. 

The contract has been awarded for improving and enlarg- 
ing the plant of the Harlan & Hollingsworth Corporation, 
Wilmington, Del. iron ship and car builders. 

S. L. McKee is constructing a 53x107-ft. garage at Ninth 
and French St., Wilmington, Del. Estimated cost, $18,000. 

The Baltimore & Ohio R.R. Co., Pratt and Poppleton St., 
Baltimore, Md., is constructing a one-story, 30x112-ft. ad- 
dition to its Mount Clare shops. Estimated cost, $4,000. 

Cc. W. Christian, 401 East 25th St., Baltimore, Md., plans 


the manufacture of munitions. 


a garage 


factory for 

Theodore Cooks plans 
shop at Maryland Ave, and 

The Hess Steel Co. has 
struction of three steel 
plant at Baltimore, Md. Noted Oct. 28. 

Plans are being prepared for a 
33 West Mt. Roval Ave., Baltimore, 
525 Equitable Bldg 

C. N. Fiz, Arch., is preparing plans for a 
age and repair shop at 27 South Charles St., 
for the Mid City Garage and Motor Supply 
cost, $90,000. 

Fire, Nov. 22, destroved the 
Chapel Rd. and Roland Heights 
$8,000, 

The Refac 
York, N. Y., is 
Ave., Canton, 
in charge. 

The German-American Car Co., Chicago, Tll., 
the construction of car works at Wagner’s Point, 
more post office. 


to establish a 


to establish and repair 


27th St., Baltimore, Md. 
awarded the contract for 
buildings in connection 


the 
with 


con- 
its 


at 25- 
Marcus, 


two 
Md., 


“story garage 


for W. H. 


four-story gar- 
taltimore, Md., 
Co. Estimated 


Evans 
Loss, 


Garage, 
Ma. 


Parkway 
Ave., Baltimore, 


tory Zine Ore Treatment Co., 3 William St., New 
remodeling a building at 16th St. and Second 
Ma., into a galvanizing plant. A. W. Hahn is 


contemplates 
Md., Balti- 


SOUTHERN STATES 

recently destroyed the plant of the R. E. 
Metal Co., Barnes St., Wilson, N. C 
reports state that a company will 
Ala., to be known as the Anniston C 
war munitions and steel for electrical 
established at Anniston. 

The Cullman Tron Works, Cullman, Ala., 
plant which was recently destroyed by fire. 

The United States Cast Iron Pipe and 
construct and equip an addition to its plant at 
Tenn., for the manufacture of flanged pipe and 

Fire, Nov. 29, destroyed the garage of C. C. Carter, 
and Felder Ave., Nashville, Tenn. Loss, $3,000. 

Plans are being prepared by J. B. Gieseke, Arch., 
W. Va., for two-story, 50x120-ft. garage at Ashland, 
W. B. Whitt & Son, McGlone. 


T. W. Minton & Son, 
doweling machine, automobile 
ment for dimension shop. 
The American Metallic 
market for second-hand air 
cu.ft. per min, 


Hagan Roof- 
soss, $10,000. 
be organized at 
Ordnance Co. to 
concerns. 


Fire 

and 
Press 
Anniston, 
manufacture 
A plant will be 


ing 


will rebuild its 
Foundry Co. will 
Chattanooga, 
fittings. 

Murphy 


Ce 
Ky., 


redo, 
for 


purchase 
equip- 


will 
other 


Sarbourville, Ky., 
spoke lath and 


Ky., is in 


Co.,* Lexington, 
capacity 


with a 


Packing 
the compressor 


of 300 
WEST 


Akron, Ohio, 
will build a plant 


MIDDLE 


recently incor- 
at Akron, 


The Akron Aluminum Co., 


porated with $10,000 capital stock, 


The Alliance Machine Co., Alliance, Ohio, is enlarging its 
plant. 

Wasner & Wilkie will enlarge its foundry at Batavia, 
Ohio 

The Ohio Motor Mfg. Co., recently incorporated with $500,- 
000 capital stock, will build a plant at Canton, Ohio, for the 
manufacture of engines for automobile trucks, and tractors 
and for aéroplanes and marine purposes. Charles Balough 
is head of company. Chamber of Commerce, Canton, inter- 
ested 

We have been advised that plans are being prepared for 
the construction of a four-story, 256x260-ft. factory at Cin- 
cinnati, Ohio, for the American Tool Works Co., Cincinnati 

The Graydon Estate will construct an automobile repair 
shop and garage at Sixth and Sycamore St., Cincinnati, Ohio. 
Estimated cost, $100,000. 

The Peters Cartridge Co. will construct a plant at Kings 
Mills and Fosters Crossing, Cincinnati, Ohio Estimated cost, 
£200,000 

The Robbins & Myers Co., manufacturer of fans and mo- 
tors, will build a four-story, 300x300-ft. addition to its plant 
at Cincinnati, Chio. Estimated cost, $50,000. 

Plans are being prepared for the construction of a brick 


Ajax Manufacturing Co., 


plant of the 
Cleveland, Ohio. 


bolt machinery, 


to the 
nut and 


and steel addition 
manufacturer of 


will soon start work on the 


The Baker, Raugh & Long Co. 
construction of a factory at Cleveland, Ohio, for the manufac- 
ture of automobiles. 

City of Cleveland, Ohio, plans to establish an automobile 


repair shop Estimated cost, $15,000. A. Benesch is Dir. 


of Pub. 


Safety. 
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Bids are being received for the construction of a factory 
on Meech Ave., Cleveland, Ohio, for the Cleveland Steel Bar- 
rel Co. 

The contract has been awarded for the construction of a 
two-story garage at Cleveland, Ohio, for the East Ohio Gas 
Co. Estimated cost, $50,000. 

_ The Frost-Superior Fence Co. will build an addition to its 
wire mill at Cleveland, Ohio. 

The Oster Manufacturing Co., manufacturer of tools, gears 
ete., has awarded the contract for the construction of an 
addition to its factory on East 61st St., Cleveland, Ohio. Esti 
mated cost, $50,000. Noted Sept. 30. 

_ The W. S. Tyler Co., manufacturer of ornamental fencing 
wire cloth, ete., will construct a machine shop at 1375 East 
34th St., Cleveland, Ohio. Estimated cost, $8,000. 

The Weideman Co., Cleveland, Ohio, will build a garage at 
924 Mandrake Ave. Estimated cost, $12,000. 

_ The Winton Motor Carriage Co. has awarded the contract 
for the construction of a 80x300-ft. addition to its plant on 
Berea Rd., Cleveland, Ohio. Noted Dec. 2. 

The plant of the Raymond Co. at Bohlander Ave. and the 
Cincinnati, Hamilton & Dayton Ry. has been taken over bj 
the Interstate Clay Machinery Co., Dayton, Ohio, which plans 
to Improve same. 


built to the 
Ohio, 


plant of the American Me- 
Cincinnati post office. 


An addition will be 
chanical Toy Co., Edgmont, 
The Elmwood Castings Co., Elmwood, Ohio, Cincinnati 
office, will build an addition to its plant at Murray Rd. 
Cleveland, Cincinnati, Chicago & St. Louis Ry. 
The White Automobile Co., Cleveland, Ohio, has purchased 
a site at Euclid, Ohio, and will construct a plant. The plant 
will be built in sections as business demands. Estimated cest 
of first section, $200,000. Rolin H. White is interested. 
_ J. M. Bell and G. S. Brown, Mt. Gilead, Ohio, are interested 
in the organization of a company for the purpose of building 
a plant at Galion, Ohio, for the manufacture of a reinforced- 
concrete culvert or sewer pipe. Estimated cost, $30,000. 
A three-story, 24x60-ft. addition will be built to the 
of the Clifton Plating and Mfg. Co., Springfield, Ohio. 
_A four-story, 300x300-ft. addition will be built to the plant 
of the Robbins & Myers Co., Sprinfigeld, Ohio, manufacturer 
of electric motors, generators and fans. Estimated cost, 
$200,000. 


post 
and 


plant 


Fire, Nov. 25, damaged the plant of the Toledo Machine 
and Tool Co., Toledo, Ohio. Loss, $8,000. 

The Ohio Match Co., Wadsworth, Ohio, is building a two- 
story, 65x200-ft. addition to its plant to be used as part of 
the machine shop. 

The Sharp Spark Plug Co., Cleveland, Ohio, is constructing 
a one-story, 50x80-ft. factory at Welling zton, Ohio. Noted 
Nov. 

The contract has been awarded for the construction of a 


benzol plant for the Youngstown Sheet and Tube Co., Youngs- 


town, Ohio. Estimated cost, $450,000. Noted Oct. 28. 

The Dore Ogden, manufacturer of automobile parts, will! 
construct a plant at Columbus, Ind. 

The Sun Motor Car Co., Buffalo, N. Y., has purchased the 
plant of the Sterling Motor Car Co., Elkhart, Ind., and_ will 
move its plant from Buffalo to Elkhart. The plant will be 
enlarged so as to manufacture a six-cylinder automobile. 

_ The American Locomotive Headlight Co. plans to build a 
factory at Evansville, Ind. 


The United States Steel C orpor: ition has appropriated $10,- 


used to 


000,000 for improvements, $7,500,000 of which will be 
improve its plant at Gary, Ind 

The Indiana Steel Co. is building an addition to its plant 
at Gary, Ind. Estimated cost, $7,590,000. Noted Dec. 2. 

_ The Indianapolis Drop Forge Co. will build _an addition to 
its plant on Downey St., Indianapolis, Ind. Estimated cost 
$2,000. 

The Indianapolis Warehouse Co. will build a garage at 
New York and Ellsworth St., Indianapolis, Ind. 

The T. W. Warner Co., manufacturer of auto parts, is con- 
structing two additions to its plant at Muncie, Ind. Esti- 
mated cost, $100,000. 

The Republic Motor Truck Co., Alma, Mich., is building a 
one-story, 180x280-ft. addition to its plant. 

The American Car and Foundry Co. has awarded the con- 
tract for the construction of an addition to its plant at Fem 
Ave. and the Detroit, Grand Haven & Wilwaukee R.R., Detroit 
Mich. 

The Detroit Steel Castings Co. will build an addition to it 
plant at 1243 Michigan St., Detroit, Mich Estimated cost 
$2,200, 

The Detroit Twist Drill Co. is constructing a three-stor) 
62x119-ft. addition to its plant at Detroit, Mich. 

The Fisher Closed Body Co., manufacturer of automobil: 
bodies, is constructing a two-story, 80x38S8-ft. factory at D: 
troit, Mich. Estimated cost, $50,000. 

The Maxwell Motor Co., Detroit, Mich., is building an ad 
dition to its plant on Oakland Ave. 

The Parish Manufacturing Co., manufacturer of automobil 
parts, is constructing an addition to its plant on Mt, Elliot 
St., Detroit, Mich. Estimated cost, $12,000. Noted Oct. 21. 

Plans are being prepared by Pollmar & Ropes, Arch., fo 


the plant and foundry 
Works, manufacturer < 
$75,000. 


addition to 
Roberts Tube 
Estimated cost, 


50x150-ft. garage 
the La-Bell Motor 


the construction of an 
Detroit, Mich., of the 
brass and copper tubing. 


J. H. Schmidt will build a 
Detroit, Mich., to be occupied by 
Estimated cost, $20,000. 

The Springfield Metal Body Co., Springfield, Mass., contem 
plates the construction of a factory at Detroit, Mich 
The Welded Steel Barrel Co. has awarded the contract f' 

construction of a two-story factory at Hart Ave. an 
Detroit, Mich. Noted Oct. 14. 


on Third St 
Car Cé 


the 
Charles St., 








